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FROM ITS FIRST RISE. 


; 

Jan, ii. 


M R. Isaac Newton was defied. 

Sir Fretchvil Holles was propofed candidate by the 
prefident. , 


^ Mention was made of Mr. Newton’s improvement oF telefcopes by contrafl- 
ing them •, and that that, which he had fent to the Society of that kind to be exar 
mined, had been by the king, and confidered alfo by the prefident. Sir Robert 
Moray, Siy Paul Neile, Dr. Christopher Wren, and Mr. Hooke at 
Whitehall ; and that they had fo good opinion of it, as they concluded, that a der 
fcription and fcheme of it ftiould be fent by the fecretary in a letter to Monf. Huy.- 
gens* then at Paris, thereby to fecure this contrivance to the author, who had 
alfo written a letter to Mr. Oldenburg from Cambridge, dated January 6* i6yi t 
altering and enlarging the defcription of his inftrument, which had been fent him 
for his review, before it ihould go abroad. 


' This defcription was read, and ordered to be entere , together with the fcheme^ 
i‘n the Regifter-book b . Mr. Newton’s letter was as follows c : 


* Mr. ' ‘Oldenburg's letter to Monf. Huy- b Vol. iv. p. 123. It is publiihed in the 
cens Aras dated ift January, 1674, and entered Philofoph. Tran fact. vol. vii. n° 81. 
in the Letter-book, vol. v. p. 92, « Letter-book, vol. v. p. 95. 
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** The defcription of the inftrument you fent me is very well ; only the ra- 
« dius of the concave metal, which you put 14 inches, is more juftly 124 or 13 
** inches, and the radius of the eye-glafs, which you put half an inch, is the 
“ twelfth part of it, if not lefs : for the metall collects the fun’s rays, at 64 inches 
“ diftance, and the eye-glafs at lefs than 4 part of an inchdiftance from its vor- 
“ tex. By the tools alfo, to which they were ground, I know their dimenfions, 
“ and particularly meafuring the diameter of the hemifphrerical concave, in which 
“ the eye-glafs was ground, I find it the 6th part of an inch. 

“ Perhaps it may give fome fatisfaflion to Monf. Huygens to underftand in 
“ what degree it reprefents things diftind and free from colours, and to know the 
“ aperture, by which it admits light. And after the words [ — ver/us focum E re- 
“ fleffatur,] it may not be amifs to add this note : 

“ Conferendo diftantias foci iftius a virticibus ientis Sc fp'ecuK cOncavi, hoc 
** eft, EF 4 dig. & ETV 64 dig. prodit ratio 1 ad 3s, qua judicatur objefra 
“38 vicibus circiter ampliari. 

“ And to this proportion is very confentaneous the obfervation of the crown 
“ on the weather-cock, for the fcheme reprefents it bigger by 24 times, when feen 
“ through this, than through an ordinary profpeftivt : *nd fb fuppofing that to 
“ magnify 13 or 14 times (as by the defcription it fhould) this by experiment 
«« proportionably muft magnify almoft as much as I have afiigned it. 

“ To the objeftion, that, with it, objects are difficultly found ; I may an- 
fwer, that that’s the inconvenience of all tubes, that magnify much ; and that 
after a little ufe the inconvenience will grow lefs ; for I could repdily enough 
“ find any day-objefts, by knowing which way they were pointed from other ob- 
“ je<fts, that I accidentally faw in it •, but in the night to find ftars I confefs it 
«« troublefome enough : yet this may be eafily remedied by two lights affixed 
«* to the iron rod, by which the tube is. fuftained. And fuch I once intended 
** fhould have been made before I fent it away from me, but that I thought the 
*« defeat would not be judged material, if fiich fights be not found a fuffici- 
“ ent remedy, there may be an ordinary profpeftive-glafs fattened to the fame 
** frame with the tube, and directed towards the fame object, as Des-Cartes 
** in his Dioptrics hath deferibed for remedying the fame inconvenience of hi# 
** beft telefcopes. 

“ The plane fide of the eye-glafs is apt to be foiled with the duft falling upore 
“ it ; and therefore the little leading ring, put into the orifice of the bigger 
“ leaden barrel to moderate its aperture, mult be fometimes taken out, and the 
“ glafs wiped with leather, done upon the fmall end of a flick, or other fuch 
“ like contrivance: but care mult be taken, that the faid ring be not loft, for 
“ without it objects appear very confufed at the edges of the apparent fpace. So 
“ if the concave metal contract any dullnefs, by moifture or otherwife, it ought 
“ to be taken out and rubbed with gentle leather, but not with putty, or any 
thing that may wear the metal. 

“ I am 
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“ I am very fenfible of the honour done me by the bifliop of Sarum in pro- 
“ pofing me candidate, and which I hope will be further conferred upon me 
“ by my eleftion into the Society. And, if fo, I lhall endeavour to teftify my 
“ gratitude, by communicating what my poor and folitary endeavours can effect 
“ towards the promoting philofophical defign.” 

It was ordered, that a letter fhould be written by the fecretary to Mr. Newton 
to acquaint him of his eledlion into the Society, and to thank him for the com- 
munication of his telefcopes, and to allure him, that the Society would take care, 
that all right fhould be done him with refpeft to this invention. 

Mr. Oldenburg acquainted the Society, that he had received from Mr. 
Tenison c an account of the practice of agriculture in Huntingdonfhire, in a 
letter written to him from Holywell, November 1, 1671 j which relation was 
ordered to be joined to others of that nature. 

Mr. Oldenburg read a letter to him by Mr. Vernon from Paris, January 9, 
i 6 7 x i t defcribing the method obferved by Monf. Picart in meafuring the earth, 
whereby it appeared, that he afligned 57060 Parifian toifes or fathoms, numero 
rotunda? to a cLegrea,or feveDty-f.hr/ee Englifh miles, reckoning five thoufand feet 
a mile. 

Mr. Hooke was exhorted to purfue and finifh his way of meafuring a degree, 
which he promifed to do, hoping to bring it to a greater exadtnefs and nearnefs. 

Mr. Oldenburg produced alfo a letter to himfelf, from fignor Cassini, .dated 
at Paris, January 9, 1674-', concerning his obfervations lately made of a ne,w 
planet near Saturn, the fcheme whereof was delivered to Mr. Hooke, to con- 
fider it, and thereupon to make the like obfervations. 

January 18. 5 ir Fretchvil Holles was ekfted. 

John Tillotson, D. D. was propofed candidate by the lord bifhop of Sa- 
lifbury. 

Mr. Horneck prefented the Society with fome African curiofities, lately 
brought by a friend of his from Fez, viz. 

1. A fair fruit of Coloquintida. ' 

a. Colaquiniida feed. ‘ 

3. An herb called alhenna y held for a panacea by the people of the country. 

4. Another herb, good againft fea-ficknefs j the name of which plant was not 

known to him. ' 1 • 

* Afterwards archbiihop of "Canterbury. 4 Letter- book, vol. v. p. 99* * Ibid, p- 118. 

B a 5. A 



Digitized by LjOOQLe 



4 THE HISTORY OF THE [i6;f 

5. ' A kind of mineral efteemed to be African lead-ore, of which fome was 
given to Mr. Boyle to examine it. 

6. Some earth like fuller’s earth, ufed there in wafhings before the people go 
into their temples. 

Mr. Oldenburg read a letter to him from Mr. Lister, dated at York, Ja- 
nuary 10, 1674- f , concerning veins in plants analogous to human veins. He 
was defired to purfue his intentions of making farther oblervaticms on this fubjeCt. 

Mr. Newton’s new telefcope was examined and applauded. 

Mr. Hooke made a propofition of a highly confiderable improvement of all 
forts of optic burning-glafles ; which was this : 

11 The perfection of telefcopes, microfcopes, fcotofcopes, and burning-glafles, 
“ from lentes of figures as eafily and perfectly made as plain and fpherical, by 
“ which the light and apparent magnitude of bodies may be moft prodigioufly 
** and regularly increafed ; and whatever atmoft hath been in notion and imagi- 

nation, or defired in optics, may be performed with great facility and truth.** 

The way of performing this he lodged in thefe characters : 

acefilnoprs t ux 
44834224264342. 

He received the thanks of the Society, and was defired to impart the thing it- 
felf to the prefident for his lordlhip’s perufal. 

January 25. Dr. Tillotson was eleCted. 

There was produced a reflecting telefcope of four feet long, of Mr. Newton’s 
invention ; which, tho’ the metalline concave was not duly polifhed, yet did pretty 
well, but was undercharged. 

It was ordered to be perfected againft the next meeting. 

Sir Robert Moray fhewed the Society a fmall piece of opaque glafs made 
by Mr. Boyle, to ferve for reflecting concaves. 

It was ordered, that Mr. Boyle fhould be afked, whether larger pieces could 
be made of it for the ufe of Mr. Newton’s telefcopes. 

Mr. Oldenburg read a letter tohimfelf from Mr. Newton, dated Cambridge, 
18 January, 1674- g , containing an intimation, 1. Of a way of preparing a fit 

r Letter-book, vol, v. p. 123. It is printed in the Philof. Tranfoft. vol. vi. n° 79. p. 3052. for 
January, 107*. * Letter book, vol. v. p. 142. 

metalline 
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metalline matter for reflecting concaves. 2. Of a confiderable philofophical dif- 
covery, which he intended to fend to the Society to be confidered of and examined. 
It was as follows: 

“ Underftandingby your laft, that fome of the fellowsof the honourable Society, 
44 in order to a bigger refle&ive telefcope, are deviling a fit metalline matter, let 
44 me prefume to give them this caution, that whilft they feek for a white, hard, 

■ ** and durable metalline compofition, they refolve not upon fuch an one, as is full of 
“ fmall pores, only difcoverable by a microfcope : for tho* fuch an one may, to 
44 appearance, take a good polilh, yet the edges of thofe fmall pores will wear 
“ away falter in the polilhing than the other parts of the metal ; and fo however 
44 the metal feem polite, yet it lhall not reflect with fuch an accurate regularity as 
44 it ought to do. Thus tin-glafs, mixt with ordinary bell-metal, makes it more 
44 white, and apt to reflect a greater quantity of light ; but withal its fumes raifed 
44 in the fufion likefo many aerial bubbles fill the metal full of thofe microfcopical 
44 pores : but white arfenic both blanches the metal, and leaves it folid, without any 
44 fuch pores, efpecially if the fufion hath not been too violent. What the ftellate 
44 regulus of Mars (which I have fometimes ufed) or other fuch like fubftance 
44 will do, deferves particular examination. Let me add further this intimation, 
44 that putty, or other fuch like powder, with which it is polifhed, by the lharp 
44 angles of its particles fretteth the metal, if it be not very fine, and filleth it full 
44 of fuch fmall holes as I fpeak of. And therefore care muft be taken of that 
44 before judgment be given, whether the metal be throughout the body of it po- 
44 rous or not. 

44 I defire, that in your next letter you would inform me, for what time the 
44 Society continue their weekly meetings ; becaufe if they continue them for any 
44 time, I am purpofing them, to be confidered of and examined, an account 
44 of a philofophical difcovcry, which induced me to the making of the faid tele- 
44 fcope; and I doubt not but will prove much more grateful than the communi- 
44 cation of that inftrument, being, in my judgment, the oddeft, if not the moft 
44 confiderable detection, which hath hithdho been made in the operations of na- 
44 ture.” 

It was ordered, that Mr. Newton be thanked for his refpeCt to the Society, 
and defired to let them know the proportions of the ingredients mentioned by 
him in his letter, arfenic and bell-metal; as alfo to impart to them the inti- 
mated difeovery, as foon as he conveniently could. 

Mr. Oldenburg read an account of a method of reviving animals drowned, 
in a letter to him from Dr. Hierne, a member of the Society, dated at Paris'*. 
It was as follows : 

44 Having the honour to be a member of the illuftrious Royal Society, I think 
44 myfelf highly obliged to contribute what I can (though that can be but very 


44 little) 


Digitized by 



k Letter-book, vol. v. p. 67. 



6 


THE HISTORY OF THE ti6;i. 

“ little) to the advance of their defign. Though I have met with many curious 
“ things, fince my leaving England, yet I do not think them of importance 
“ enough to prefent you with them ; yet among them there is one thing, which 
“ feems philofophical enough and ufeful, if it could be brought to perfection and 
“ into pradtice ; that is, a way of reviving animals drowned, and that eVen after 
“ they have been fo, many hours. Here is one, that hath already made fome 

“ experiments concerning ic. He made one, two or three months ago, which 

“ fucceeded in part. He took a dog, which having been drowned three days be- 
“ fore, he made him to Itir, though he brought him not quite to life again. It 
“ was thought, that the reafon, why lie revived not altogether, was, becaufe the 
“ dog had not been drowned in a river, but in a barrel, in which there was not 
“ air enough to entertain life. This perfon maketh as yet a fecret of his art ; 
“ but, I know, that in Finland and the neighbour countries it often comes to 
“ pafs, that perfons, after they have been drowned two or three days, come 
“ to life again. The main of the art confifts in the manner of drawing them out 
“ of the water •, about which I once difeourfed largely with Monf. Leyonberg, 
the refident of Sweden. In fhort, it is this •, that as foon as they have found 
“ the perfon drowned, they draw him up very gently towards the furface of the 

“ water, yet without bringing him haftily into the air, to the end, that the raw 

“ and grofs air may not get into him impetuoufly, and mingle with the water, 
“ that is yet in the lungs ; and leaft, when the circulation of the blood comes to 
“ be made again, the blood does not burfl the pulmonic veins, and fo by the 
“ crudity of the water, the vital warmth of the heart be not extinguifhed : 
“ whence it is obferved in almoft all drowned perfons, that are not drawn up 
“ with that care, that the blood ifl'ues out of their mouth ; which alfo happened 
“ to the dog above mentioned ; and when that cafe happens, there is not any 
“ hope left of recovery. Wherefore the Finlanders having found the drowned 
“ body, they draw him gently towards the furface of the water, and pre- 

“ fently cover him with a thick cover, and carry him into a hot ftove, 

“ where they put him upon a tun, and roll him gently to and fro, beginning firft 
“ with a very gentle motion, and afterwards by degrees increafing the agitation, 
“ whereby the water comes out of th^ mouth, nofe, and other orifices. And the 

“ water being come away, and the pores opened, they rub the patient with hot 

“ linen cloths, and ufe other fomentations, and then he begins to live again little 
“ by little; and after fome days or weeks (fome fooner, fome later, according to 
“ the force and conftitution of the patient) they often are revived. It is ob- 
“ ferved, that thole, which thus efcape, have loft much of their vivacity, and that 
“ they are afterwards almoft always very dull, and that their memory is much im- 
“ paired ; which doubtlefs happens, becaufe the blood hath been plentifully caft 
“ into the head, and fo diforders the functions of the brain and fpirits : to which 
“ alfo may much contribute the coldnefs of the water entering into the nofe -and 
“ ears. But to return to the Parifian artift, I do not yet know the means he 
“ ufeth. I know only thus much, that he maketh ufe of clyfters, the better to 
“ evacuate the water out of the bowels, which is not pradifed in the countries I 
“ fpoke of. This I know alfo, that he puts afhes over the body, which doubt- 
“ lels he doth in imitation of what happens to flies, which are revived being 
“ put in warm afhes, after they have been drowned. Perhaps the afhes may open 

“ the 
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the pores, and by their lharpnefs may fomewhat irritate the fpirits, and bring 
“ them into motion again, the which yet, I think, may be better done by rub* 
bing with hot linen cloths. 

“ Before I conclude my letter and this, account, I cannot but impart to you one 
thing more relating to this matter: Monf. Oxhuwen, a Swedifh gentleman, 
*■* very judicious and of great veracity, hath lately allured me, that fome years 
“ ago, in the parilh of Botnare in Sweden, the place of his refidcnce, fnuate 
♦* three leagues from Joukoping, a youth of fifteen or fixteen years of age fell 
“ into the water when he was fUhing, whence he was not drawn up till the third 
“ day after, and was recovered after the manner above defcribed. And he added, 
^ that the lad faid, he had lain in the water without any trouble, hearing whac 
“ was faid concerning him above water, and relating what his father had laid in 
“ feeking him. But he lived but fix months after this accident, and was quite 
** changed in his temper, being very melancholy •, whereas before he was very 
cheerful. Another Swede allured me likewife, that being at Upfal he fell alfo 
“ into the river, whence he was drawn up an hour after, having heard, during 
M the time, all what had been faid on the river- fide. 

i« I could tell you many mare hifhories of this nature, but I would not be tedi- 
“ ous. You know what Stiernhelm, a Swedifh counfellor, one of the Royal 
“ Society, wrote to you a year ago, of a gardener, that was fallen into the water 
” near that town, and how he was revived a good while after. 

“ I lhall only add, that though thofe, that are hanged and ftrangled, die foon, 
‘f yet that is another thing, becaufe there wants not all air to a drowned animal, 
“ as there doth to one that is ftrangled. And although the lungs, by reafon- 
“ of the abundance of water got in, cannot perform their funftion ; yet fince 
“ the water cannot enter into the heart, nor the arteries and veins, the circu- 
“ lation of the blood is not quite ftopped, but only hindered ; fo that it cannot 
“ be made but very flowly and infenfibly, after the manner as in apoplexies or 
“ hyfterical fuffocations. If the paflage of the nourifhment is obftrufted, and 
** that the chyle cannot pafs, it is to be confidered, that the vital heat alfo is 
“ very weak in this cafe, and confequently that' the confumption of the blood, 
“ fpirits, and nutriment is but final], and in a manner the fame as it is in the 
w bears of Lapland and Finland, which fleep whole months without eating any 
“ thing. Mean time, I acknowledge, that it is quite another thing, when per- 
“ fons fall into the fea, or into foul and troubled waters, the pores whereof are 
“ filled with other parts, and confequently cannot contain fo much air as frelli 
“ and clear water doth.” 

It was ordered, that the phyficians of the Society and other members fhould be 
defired to make experiments of this kind upon dogs. 

Dr. Brown prefented a remarkable kind of fine black, fent to his father. Sir 
Thomas Brown, out of Iceland, feeming to agree with the lapis obfidianus 

men- 
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mentioned by Pliny, out of which the four elephants in the Temple of Con- 
cord, and the ftatue of Menelaus found by Tiberius in iEgypt, were made. 

It was delivered to Christopher Cocks the perfpective-maker, to try whe- 
ther it would be fit for reflecting concaves. 

Dr. Brown produced likewife a fort of fmall black (tones, feeming to be black 
pebbles, found upon the ground in many places of Iceland : as likewife a fort 
of natural iulphur digged out of the earth in the fame ifland, found in feveral places 
there, and at great diftances from the burning Hecla. 

Dr. Wren intimated, that his highnefs Prince Rupert had a way of making 
black lead run like a metal in a mould, fo as to ferve for black lead again. 


The prefident being defired to declare to the Society, whether he had confi- 
dered of Mr. Hooke’s late propofition of bringing telefcopes and microfcopes. 
See. to perfe&ion, faid, that he had not yet had time to examine it well ; but, 
by what he had feen, he could not but have a good opinion of it. 


This was feconded by Dr. Wren, who had alfo been made acquainted with it 
by the inventor. 

The Society urged the prefident and Mr. Hooke, that fomething might be 
undertaken in this matter, that might convince the world of the reality thereof.' 

Mr. Hooke was put in mind of the experiment of forcing mercury and air 
through wood. 

Feb. r. The four foot telefcope of Mr. Newton’s invention was produced 
again, being improved fince the laft meeting. It was recommended to Mr. 
Hooke, to fee it perfected as far as it was capable of being. .< • 

Mr. Hooke was put in mind to give, as foon as he could, a fpecimen of hi* 
great propofition of making telefcopes, microfcopes, &c. in perfection. 


A paper fent to Dr. Brown from his father, concerning a bulimia in a wo- 
man of one hundred and two years old, was read. 

The experiments of reviving animals drowned were again recommended to the 
phyficians of the Society, and particularly to Dr. Timothy Clarke, who pro- 
mised, that he would do his part in making fuch trials. 

Mr. Vernon’s letters to Mr. Oldenburg from Paris, January 9, 27, and 
30, i67v k , containing an account of the menfuration of the earth by Monf. 
Pic art, were read : as was alfo, 


k Letter-book, vol. v. p. 99. 
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A letter of Mr. Flamstead to Mr. Oldenburg, dated at Derby, 23 De- 
cember, 1671, was read, containing his promifed Appendix of the moon’s ap- 
pulfes to fome of the Peleiades, to be obferved in the year 1672 *. 

Feb. 8. Five letters to Mr. Oldenburg were read : 

1. Of Dr. Wallis, dated February 5, 1675, intimating, that from feveral 
late obfervations of his he conjettured, that the moon’s perigee and apogee might 
much influence the riling and falling of the mercury in the barometer. This was 
recommended to thofe members ol the Society, who had barefcopes, for further 
o.bfervation. 

2. Of fignor Cornelio, in Italian, from Naples, of January 29, 1674- ", de- 
claring, that the ftories related of the odd effects of the tarantula’s Hinging were 
in his opinion fiftitious ; and that, from many of his own obfervations, he was 
induced to believe, that without any preceding bite of that infeft, fuch fymptoms 
befal many of thofe people who live in Apulia, a very dry country, and are often 
tormented with an exceflive and long thirft. He promifed, within a Ihort time, 
to enlarge himfelf upon this fubjed, with many more obfervations \ 

3. Of Mr. Isaac Newton from Cambridge, 6 February, 167.4, concerning 
his difeovery of the nature of light, refradions, and colours ; importing, thac 
light is not a fimilar, but a heterogeneous body, confifting of different rays, which 
had eflentially different refradions, abftraded from bodies through which they, pafs ; 
and that colours are produced from fuch and fuch rays, whereof fome, in their 
own nature, are difpofed to produce red, others green, others blue, others 
purple. See. and that whitenefs is nothing but a mixture of all forts of colours, 
or that it is produced by all forts Qf colours blended together. 

It was ordered, that the author be folemnly thanked, in the name of the So- 
ciety, for this very ingenious difeourfe and be made acquainted, that the So- 
ciety think very much of it, if he confent to have it forthwith publifhed % as well 
for the greater convenience of having it well confidcred by philofophers, as for fe- 
curing the confiderable notions of the authors againfl the pretenfions of others. 

It was ordered alfo, that this difeourfe be entered into the regifter-book ’} and 
that the bifhop of Salifbury, Mr. Boyle, and Mr. Hooke be defired to perufe 
and confider it, and bring in a report of it to the Society. 

1 It is printed in the Philof. Tranfaft. vol. vi. 0 Mr, Oldenburg's letter to Mr. Newton for 
n° 79. p. 3061. for January, 167^. tlvs purpofe is dated February 8, 167-, and en- 

, m Letter-book, vol. v. p. 114. tered in the Letter-book, vol. v. p. 157. 

n Mr. Oldenburg, in his anfwer to fignor p It is printed in the Philofoph. Tranfadl. n° 8 q, 
Cornblio, dated 9th February, 1671, inferted p. 3075, for February, 167 J. 
in the Letter-book, vol. v. p. 159, requeftedhun h Vol. iv. p. 138. 
to impart his obfervations to the Royal Society. 
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4. Of Mr. Flamstead, dated at Derby, 5th February, 167! ', containing, 
fomc of his late obfervations concerning the fatellites of Jupiter. 

5. Of Dr. Hanneman, phyfician of Buxtehude in Germany, dated 3d Janu- 
ary, 167 j, expreffing his great efteem of the Society, and defiring their judg- 
ment on the matter of fanguiftcation, and how it is performed. 

It was ordered, that he ihould be thanked for his refpeft to the Society, and 
made acquainted, that it is not their cuftom to be hafty in delivering their judg- 
ment in any philofophical matters ■, but that all things of that nature are com- 
mitted by them to obfervations and experiments frequently and carefully made. 

Feb. 1 5. The minutes of the laft meeting being read, and there occurring Dr. 
Wallis’s obfervation about the more than ordinary hight of the mercury in ther 
barofeope at the time of the moon’s perigee, Mr. Hooke mentioned, that by 
his obfervations that of the doctor did not hold, he having often remarked, that 
the quickfilver remained at almoft one and the fame hight for a long while, and 
even for months together in fummer. 

It was thought defireable, that this matter might be farther obferved with care- 
by thole, who had barofeopes. 

The bufinefs of tarantula’s likewife being again mentioned, and fome of the. mem- 
bers remarking, that it would be hard to accufe of fraud or error Ferdinand Im- 
perato and other good authors, who had delivered, from their own experience, fo 
many mifehievous effe&s of the bite of tarantula’s, it was ordered, that thefe- 
.cretary fhould defire to know of Dr. Cornelio, who denied fuch effetts, what he 
could fay to the writings of thole famous men concerning this matter. 

Mr. Hooke’s confiderations upon Mr. Newton’s difeourfe on light and co- 
lours were read. Mr. Hooke was thanked for the pains taken in bringing in 
fuch ingenious reflexions j and it was ordered, that this paper fhould be regiftred 
and a copy of it immediately fent to Mr. Newton : and that in the mean time 
the printing of Mr. Newton’s difeourfe by itfelf might go on, if he did not con- 
tradict it j and that Mr. Hooke’s paper might be printed afterwards, it not be- 
ing thought fit to print them together, left Mr. Newton Ihould look upon it 
as a difrefpeCt, in printing fo fudden a refutation of a difeourfe of his, which had 
met with fo much applaufe at the Society but a few days before. 

Mr. Hooks’s paper was as follows : 

“ I have perufed the difeourfe of Mr. Newton about colours and refraftions, 
“ and I was not a little pleafed with the nicenefs and curiofity of his obfervations. 
** But, tho’ I wholly agree with him as to the truth of thofe he hath alledged, 

' Letter-book, vol. v. p. 155. • Regifter, vol; iv. p. 148. 
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“ as having, by many hundreds of trials, found them fo •, yet as to his hypo- 
“ thefis of folving the phenomena of colours thereby, I confefs, I cannot fee yet 
** any undeniable argument to convince me of the certainty thereof. For all 
“ the experiments and obfervations I have hitherto made, nay, and even thofe 
** very experiments, which he alledgeth, do feem to me to prove, that white 
“ is nothing but a pulfe or motion, propagated through an homogeneous, uni- 
** form, and tranfparent medium : and that colour is nothing but the difturb- 
“ ance of that light, by the communication of that pulfe to other tranfparent me- 
“ diums, that is, by the refraflion thereof : that whitenefs and blacknefs are no- 
** thing but the plenty or fcarcity of the undifturbed rays of light : and that 
“ the two colours (than the which there are not more uncompounded in nature) 

are nothing but the effefts of a compounded pulfe, or difturbed propagation 

of motion caufed by refra&ion. 

“ But, how certain foever I think myfelf of my hypothefis (which I did not take 
“ up without firft trying fome hundreds of experiments) yet I ihould be very glad 
“ to meet with one experimentum cruets from Mr. Newton, that Ihould divorce me 
“ from it. But it is not that, which he fo calls, will do the turn ; for the fame phae- 
“ nomenon will be folved by my hypothelis, as well as by his, without any roan* 
“ ner of difficulty or (training : nay, I will undertake to (hew another hypothefis, 
“ differing from both his and mine, that (hall do the fame thing. 

0 That the ray of light is as it were fplit or rarified by refradUon, is tnoft cer- 
“ tain ; and that thereby a differing pulfe is propagated, both on thofe fides, and 
“ ■ in all the middle parts of the ray, is eafy to be conceived : and allb, that differ- 
** ing pulfes or compound motions Ihould make differing impreffions on the eye, 
“ brain, or fenfe, is alfo eafy to be conceived : and that, whatever refracting me- 
“ dium does again reduce it to its primitive fimple motion by deflroying the ad* 
“ ventitious, does likewife reftore it to its primitive whitenefs and Simplicity. 

«* But why there is a neceffity, that all thofe motions, or whatever elfe it be 
“ that makes colours, (hould be originally in the fimple rays of light, I do not 
** yet under ft and the neceffity of, no more than that all thofe founds mull be in 
“ the air of the bellows, which are afterwards heard to iflfue from the organ- 
“ pipes ; or in the firing, which are afterwards, by different ftoppings and ftrik- 
“ ings produced } which ftring (by the way) is a pretty reprefentation of the fhape 
“ of a refra&ed ray to the eye ; and the manner of it may be fomewhat imagined 
“ by the fimilitude thereof : for the ray is like the ftring, drained between the 
“ luminous objeft and the eye, and the ftop or fingers is like the refracting fur- 
** face, on the one fide of which the ftring hath no motion, on the other a vi- 
M brating one. Now we may fay indeed and imagine, that the reft or ftreight- 
“ refs of the ftring is caufed by the celfation of motions, or coalition of all vi- 
“ brations; and that all the vibrations are dormant in it : but yet it feems more 
“ natural to me to imagine it the other way. 

C a « And 
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“ And I am a little troubled, that this fuppofition fhould make Mr. Newton 
wholly lay afide the thoughts of improving telefcopes and microfcopes by re- 
“ fradions ; fince it is not improbable, but that he, that hath made fo very good an 
“ improvement of telefcopes by his own trials upon refledion, would, if he had 
** profecuted it, have done more by refradion. And that refledion is not the 
“ only way of improving telefcopes, I may poflibly hereafter fhew fome proof 
“ of. The truth is, the difficulty of removing that inconvenience of the fplit- 
“ ting of the ray, and confequently of the effed of colours, is very great ; but 
“ yec not infuperable. I have made many trials, both for telefcopes and mi- 
“ crofcopes by refledion, which I have mentioned in my Micrographia, but de- 
“ ferted-it as to telefcopes, when I confldered, that the focus of the fpherical con- 
*' cave is not a point but a line, and that the rays are lefs true rcfleded to a 
“ point by a concave, than refraded by a convex •, which made me feek that by 
** refradion, which I found could not rationally be expeded by refledion : nor 
** indeed could I find any effed of it by one of fix foot radius, which, about fe- 
“ ven or eight years fince,, Mr. Reeve made for Mr. Gregory, with which I 
■** made feveral trials ; but it now appears it was for want of a good encheiria 
“ (from which caule many good experiments have been loft) both which conft- 
“ derations difcouraged me from attempting further that way ; efpecially fince I 
“ found the parabola much more difficult to defcribe, than the hyperbola or el- 
“ lipfis. And I was wholly taken from the thoughts of it, by lighting on divers 
“ ways, which in theory anfwered all I could wilh for ; tho’ having much more 
bufinefs; I could not attend to bring them into ufe for telefcopes ; tho’ for mi- 
“ crofcopes I have for a good while ufed it. Thus much as to the preamble ; I 
“ fhall now confider the propofitions themfelves. 

“ Firft then, Mr. Newton alledgeth, that as the rays of light differ in re* 
** frangibility, fo they differ in their difpofition to exibit this or that colour : 
** with which I do in the main agree ; that is, that the ray by refradion is, as it 
“ were, fplit or rarified, and that the one fide, namely that which is moft refraded, 
“ gives a blue , and that which is lead a red: the intermediate are the dilutings 
“ and intermixtures of thofe two, which I thus explain. The motion of light in 
“ an uniform medium, in which it is generated, is propagated by Ample and 
“ uniform pulfes or waves, which are at right angles with the line of diredion ; 
“ but falling obliquely on the refrading medium, it receives another impreffion 
“ or motion, which difturbs the former motion, fomewhat like the vibration of a 
“ firing : and that, which was before a line, now becomes a triangular fuperfi- 
“ cies, in which the pulfe is not propagated at right angles with its line of direc- 
“ tion, but afcew, as I have more at large explained in my Micrographia; and 
“ that, which makes excurfions on the one fide, impreffes a compound motion on 
“ the bottom of the e\ e, of which we have the imagination of red ; and that, 
“ which makes excurfions on the other, caufes a fenfation, which we imagine a 
•** blue ; and fo of all the intermediate dilutings of thole colours. Now, that the 
“ intermediate are nothing but the dilutings of thofe two primary, 1 hope I have 
fufficiently proved by the experiment of the two wedge-like boxes, defcribed 
“ in my Micrographia. Upon this account I cannot aflent to the latter part of 
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** the propofition, that colours are not qualifications of light, derived from refrac- 
“ tions, or refections of natural bodies, but original and connate properties, &c. 

** The fecond propofition I wholly, allow, not exactly in the fenfe there meant, 
** but with my manner of exprefling it ; that is, that part of the fplit ray, which is 
“ mod bent, exhibits a blue, that which is lead, a red, and the middle parts midling 
“ colours ; and that thofe parts will always exhibit thofe colours, till the com- 
** pound motions are dedroyed, and reduced by other motions to one Ample and 
“ uniform pulfe as it was at fird. 

“ And this will eafily explain and give a reafon of the phtenomena of the third 
“ propofition, to which I do readily afient in all cafes, except where the fplit ray 
“ is made by another refra&ion, to become intire and uniform, again to diverge 
“ and feparate, which explains his fourth propofition. 

“ But as to the fifth, that there are an indefinite variety of primary or original 
“ colours, amongd which are yellow, green, violet, purple, orange, &c. and 
“ an infinite number of intermediate gradations, I cannot afient thereunto, as 
“ fuppofing it wholly ufelefs to multiply entities without neceflity, fince I have 
“ ellewhere fhewn, that all the varieties of colours in the world may be made 
“ of two. I agree in the fixth, but cannot approve of his way of explicating 
** the feventh. How the fplit ray being made doth produce a clear and uniform 
“ light, 1 have before fhewed ; that is, by being united thereby from a fuperfi- 
“ cial motion, which is fufceptible of two, to a lineary, which is fufceptible of 
“ one only motion •, and it is as eafy to conceive how all thofe motions again ap- 
“ pear after the rays are again fplit or rarified. He, that fhall but a little confider 
** the undulations on the furface of a fmall river of water, in a gutter, or the 
** like, will eafily fee the whole manner curioufly exemplified. 

“ The eighth propofition I cannot at all affent to, for the reafons above j and 
“ the reafons of the blue flame of brimflone, of the yellow of a candle, the 
«* green of copper, and the various colours of the ftars, and other luminous bo- 
** dies, I take to proceed from quite another caufe, eafily explained by my for- 
** mer hypothefis. 

I agree with the obfervations of the ninth, tenth, and eleventh, though not 
** with his theory, as finding it not abfolutely necefiary, being as eafily and na- 
M turally explained and folved by my hypothefis. 

“ The reafon of the phaenomena of my experiment, which he alledgeth, is 
** as eafily folvable by my hypothefis as by his ; as are alfo thofe, which are meo- 
“ tioned in the thirteenth. I do not therefore fee any abfolute neceflity to be- 
“ lieve his theory demonftrated, fince I can afliire Mr. Newton, I cannot only 
** folve all the phenomena of light and colours by the hypothefis I have for- 
“ merly printed, and now.cxplicatc them by, but by two or three other very dif- 
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44 fering from it, and from this, which he hath defcribed in his ingenious dif- 
“ courfe. 

44 Nor would I be underftood to have faid all this againft his theory, as it is 
44 an hypothefis ; for 1 do mod readily agree with them in every part thereof, and 
“ efteem it very fubtil and ingenious, and capable of folving all the phaenomena 
44 of colours: but I cannot think it to be the only hypothefis, nor fo certain as 
“ mathematical demonftrations. 

44 But grant his firft propofition, that light is a body, and that as many co- 
44 lours as degrees thereof as there may be, fo many forts of bodies there may 
44 be, all . which compounded together would make white ; and grant further, 
“ that all luminous bodies are compounded of fuch fubftances condenfed, and 
44 that whilft they fhine, they do continually fend out an indefinite quantity there- 
44 of, every way in orbem, which in a moment of time doth difperfe itfelf to the 
44 utmoft and mod indefinite bounds of the univerfe ; granting thefe, I fay, I 
44 do fuppofe there will be no great difficulty to demonftrate all the reft of his 
44 curious theory : though yet, methinks, all the coloured bodies in the world 
44 compounded together fhould not make a white body, and I fhould be glad 
44 to fee an experiment of that kind done on the other fide. If my fuppofition 
44 be granted, that light is nothing but a fimple and uniform motion, or pulfc 
44 of a homogeneous and adopted (that is a tranfparcnt) medium, propagated from 
44 the luminous body in orbem, to all imaginable diftances in a moment of time, 
44 and that that motion is firft begun by fome other kind of motion in the lu- 
44 minous body ? fuch as by the difiolution of fulphureous bodies by the air, or 
* 4 , by the working of the air, or the feveral component parts one upon another, 
44 in rotten wood, or putrifying fiffi, or by an external ftroke, as in diamond, fu- 
44 gar, the fea- water, or two flints or cryftal rubbed' together •, and that this 
44 motion is propagated through all bodies fufceptible thereof, but is blended or 
44 mixt with other adventitious motions, generated by the obliquity of the flroke 
44 upon a refradting body ; and that, fo long as thofe motions remain diftindf in 
44 the fame part of the medium or propagated ray, fo long they produce the fame 
44 effedt, but when blended by other motions, they produce other cflfedls : and 
44 fuppofing, that by a diredt contrary motion to the newly imprefled, that ad- 
44 ventitious one be deftroyed and reduced to the firft fimple motion •, I believe 
44 Mr. Newton will think it no difficult matter, by my hypothefis, to folve all the 
44 phaenomena, not only of the prifm, tinged liquors, and folid bodies, but of 
44 the colours of 'plated bodies, which feem to have the greateft difficulty. It 
44 is true, I can, in my fuppofition, conceive the volute or uniform motion of 
44 light to be compounded of the compound motions of all the other colours, 
44 as any one ftrait and uniform motion may be compounded of thoufands of 
44 compound motions, in the fame manner as Descartes explicates the reafon 
44 of the refradtion; but I fee no neceflity of it. If Mr. Newton hath any 
44 argument, that he fuppofes an abfolute demonftration of his theory, I fhould be 
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** very glad to be convinced by it, the phenomena of light and colours being, in 
** my opinion, as well worthy of contemplation, as any thing elfe in the world.” 

Monf. Schroter prefented for the repofitory a glafs, which by a metallic body 
he had tinged red, foas that it differs not from the antient red glafs. He affirmed 
that this manner of tinging is neither difficult nor chargeable. His paper accord- 
ingly was ordered to be regiftred *, and was as follows r 

“ This red glafs, made by the help of a metallic tindture, doth, in its colour 
M or elfe not differ from the antient red glafs, and is as good as the fame, if 
“ not better : then the colour of this glafs can be heightened and made darker. 
“ The manner of tinging it is not difficult, but it may be quickly prepared with- 
“ out great labour or danger : the charges are likewife fmall, fo that, with a fmall 
“ quantity of tindture, much glafs may be tinged ; whether an hundred times more,. 
“ or a greater quantity, I cannot well fay, for that I never took notice of very 
“ accurately. As for the bignefs of the glafs, it is no matter of what bignefs 
“ it be ; for a table of glafs of that colour may be made, though it be fome - 
“ feet long or broad, without an efpecial furnace or fire.” 

Mr. Hooke was put in mind of the fix foot tube of Mr. Newton's inven- 
tion, and of bringing in a fpecimen of the effedt of his own propofition, 

February 22. Mr. Hooke made an experiment, to fliew, that, befides the 
flame and fmoke of a candle, there is a continual ftream riling up from it, diftindfc 
from the air ; concerning which, he faid, that he conceived, that as the adtion of 
die air upon the parts of the candle heated, or the diffolution of them, was the 
flame ; fo the compofition of the air, and the relidt of the effluvia of the parts of 
the candle difiblved thereby, made this ftream, which, continually afcended, and 
kept itfelf diftindt from the air. 

Mr. Newton's letter to Mr. Oldenburg, dated at Cambridge, February 2o„ 
167^ ”, was read, promifing an anfwer to Mr. Hooke’s obfervations upon his- 
new theory of light and colour. It was as follows : 

** I received yours February 17, and, having confidered Mr. Hooke's obferva* 
** tions on my difcourfe, .am glad, that fo acute an objedtor hath faid nothing that 
“ can enervate any part of it : for I am ftili of. the fame judgment, and doubt 
**■ not, but that upon feverer examinations, it will be found as certain a truth as I 
** have aliened it. You lhall very fuddcniy have an anfwer.. 

“ In Monf.. Hugenius's letter there are feveral handfome and ingenious. 
“ remarks : and what he faith concerning the grinding parabolical conoids by. 
** geometrical rules, I do, with him, defpair of ; but 1 doubt not but that the 
** thing may be, in fome meafure, accomplifhed by mechanical devices.” 

* Regifter, toI. iv. p. 12.5. “ Letter book, vol. v. p. 166. 

Signor. 
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Signor Malpiohi’s letter of ift February, 167J, from Bologna, was read, 
intimating, that he had tranfmitted a difcourfe, and fome fchemes, concerning 
fome late ubfervations of his upon eggs, which he fubmitted to the examination 
and ceni'ure of the Society. 

This difcourfe being opened, and read in part, it was found, that that philofo- 
pher had, by very careful and diligent microfcopical obfervations, discovered 
that, in prolific eggs, before, as well as after, incubation, the firft rudiments of 
the principal parts of the chick are adtually contained ; but that, in addle eggs, 
inftead of fuch a fubftance, there is only found a globous, afh-coloured body, 
like a mola, &c. It was ordered, that this difcourfe, and the figures thereunto be- 
longing, being by the author ready fitted for the prefs, fhould forthwith be com- 
mitted to the printers of the Society to be printed •, and that particular care fhould 
be taken by the fecretary, of having the fchemes exadtly ingraven by the befl 
ingraver to be had in London : as alfo that folemn thanks fhould be returned to 
the learned and obliging author for this ingenious piece, and for his fingular 
refpedt to the Society. 

The fecretary having forefeen, that fuch an order would be given, and there- 
fore drawn up provifionally, a letter for that purpofe, it was ordered to be read, 
and being approved of % to be fent away by the firft opportunity. 

Mr. Hooke was defired to produce at the next meeting the experiment of repre- 
fenting a blue and red colour in two wedge-like boxes. 

February 29. The experiment exhibited at the laft meeting, to fhew the 
fleam about the flame of a candle diftindt from the fmoke and air, was repeated, 
and proved fatisfadtory. Mr. Hooke was ordered to give an account in writing 
of the manner of reprefenting this experiment. 

He propofed a way for a very fpeedy conveyance of intelligence from place to 
place by the fight allifted with telefcopes, to be employed on high places, by the 
correfpondents ufing a fecret charadter, proportioned in bignefs according to the 
diftance at which they are to be feen, &c. 

The paper of this propofition, and the particulars of the manner of pradtifing 
it, were read, but not left by Mr. Hooke to be regiftered, but taken away 
by him. 

It was ordered, that fome experiment fhould be made of this propofition at 
the next meeting \ which Mr. Hooke promifed to do. 

Signor Malpighi’s difcourfe concerning his new difcoveries in the egg being 
again mentioned. Dr. Croune faid, that he had alfo found fome fuch thing as 
the rudiments of a chick in the egg before incubation. 

* It was dated February 22 , 167^, and entered in the Letter-book, vol. v. p. 167. 
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The bifhop of Chefter defired, that notwithftanding this, Signor Malpighi 
might have the honour of this difcovery, fince Dr. Croune had never brought 
into the Society an account, or a figure of this difcovery, as Signor Malpighi 
had now fent to them an accurate defcription of this difcovery, accompanied 
with many very neat, and laborious fchemes. 

Thebilhop of Salifbury moved, that the obfervations of both Dr. Croune 
and Signor Malpighi might be printed. 

Dr. Croune gave an account of an embryo of fix weeks old, of the bigneft 
of a bee, which, being put into fpirits of wine, the fpirit did fo penetrate the 
. amnion, that the colliquamentum was thereby precipitated. He promifed to pro : 
duce this embryo at the next meeting. 

Dr, Walter Needham communicated a letter from Mr. John- Templer, 
dated at Braybrook, 8th January, 1 6yi r , giving an account of a dog rendered 
, ricketty and dwarfilh by wafliing him in brandy ; and of another young dog, 
who having brandy given him to drink every morning, was brought to a violent 
and conftant afthma. 

Mr. Oldenburg read a letter to him from Mr. Lister, dated at York, 24th 
February, 167^ % containing his fenfe of what Signor Cornelio had written 
from Naples, about the fiditioufnefs of the (lories recorded of the mifchievous 
. effeds of the biting of tarantulas. The letter was as follows : 

“ As for the further account concerning the tarantula of Signor Cornelio at 
“ Naples, I received it in Italian, as you was pleafed to <&>mmunicate it to me ; 
“ and fince you defire my thoughts upon this matter; I will briefly make fome 
“ reflexions upon lome of the particulars, and explain thereby the qutere, that 
“ gave the occafion. 

“ It is here affirmed, that the tarantula is a phalangium *, which yet does not 
“ plainly appear ; poflibly it may, when the author (hall pleafe to give us his 
“ more particular obfervations, or tranfmit any of the animals themfelves. To 
' “ be *, diverjly painted with diverfity of colours., to live in boles of the earth ; 
“ are notes common to nio(i forts of fpiders, even with us. It is very neceflary, 
“ that great heed be taken of the charaderidical notes we gave you, and by 
“ which we know phalangia from all other tribes of fpiders; for in this con- 
“ fills (at lead in my judgment) the difcovery of the nature and efficds of 
“ the tarantula. 

“ We had, undoubtedly, been in the dark dill, but for that one chance note 
. ** of Pliny, lib 11. c. 24. viz. ajfultim ingredi ; and had never known what the 
“ antients had meant by their phalangia : and yet, having obferved that (kipping 

r Letter-book, vol. v. p. 148. • * Ibid, p. 172.. 
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“ motion in two or three forts of ourEnglilh fpiders, we found, tha't all thofe, which 
“ had that peculiar motion, agreed too ih the fenary number of eyes, not to mention 

other diftinguilhing marks *, thofe two being enough to reduce them to order. 
“ Now then, it being the foie property of this tribe of fpiders to move in going, 
“ as though they danced, and therefore to be (for kind) thofe. Which the ahtients 
“ called phalangia , and whofe biting they fo much dreaded ; I thought it very 
“ material to enquire, whether the tarantula was not One of them, that is, 
“ whether the tarantulae go by {kips, and have fix eyes only, &c. ? 

** To tell you the truth, 1 had fome reafon to queftion this ; not but that the 
“ phaenomena, or the effects of that mifchievous bite* if really true, did un- 
“ doubtedly depend (in my thoughts) upon the nature of the animal; but that 
“ I had feen the fpider brought from Rome, by the name of tarantula, and yet 
“ whofe figure, as I remember, fhewed it plainly to be of another tribe, and no 
“ phalangium. Again, becaufe fome late authors, that I had feen of this matter, 
“ nad given us the cut, or figure, of a reticulum orbiculatum , or wheel-net, with 
“ a tarantula in it, which, in truth, is as an improper a thing (if a phalangium) as 

“ Delphinum Sylvis appingere — — — — 

“ this tribe having that in common with fome other tribes Of fpiders, that they 
“ fcorn nets, and hunt openly, and take their prey by afnbulh and agility of 
“ body. For an elegant defcription of their hunting, I refer you to Mr. Evelyn 
** in Mr. Hooke’s Micrographia ; where alfo I obferve to you, by the by, that 
“ that grey phalangium, there mentioned, is exceeding common all over England 
“ (where I have been) as well as at Rome. 

“ We may well expeft, from the ingenuity and diligence of Signor Cornelio* 
“ the full clearing of this matter ; we being already beholden to him for that 
“ other rarity of his native foil, manna , which he hath put beyond exception, to 
“ be a fpontaneous exudation of the afh tree. See the experiment regiftered, as 
** he himfelf penned it, in a letter to Mr. Wray, Catalog. Plant. Angl. in 
“ Fraxino. However, in the, mean time, I may deferve your pardon, if I pre- 
“ pofle fs you with my opinion. I agree with him, that the matter will probably,. 
“ when thoroughly examined, not prove, not only as the vulgar is perfuaded v 
“ but not as authors write neither : and yet, he muft excufe me, if I think it. 
** will prove more than a meer fi&ion, and that thofe ftrange accidents, which 
“ the attarantati are faid to fuflfer, are not to be attributed to the great drought 
“ of the country and thirft only, but poflibly to the bite of a certain animal to©.’* 

March 7. An 'experiment was made of the method propofed by Mr. Hooke 
at the laft meeting, of conveying intelligence from place to place, which was 
performed from Arundel-houfe garden to a boat lying near the ftiore on the 
other fide of the Thames, by letters of a foot long, and glafies of two feet long* 
the diftance being about half a mile. 
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The contrivance was applauded as very ingenious, and the author deflred to 
make more tryals of it at greater diftances. 

The prefident objected, that the ufe of It would be often hindered by hazy 
weather. 

Others intimated, that the greateft difficulty in the practice would be in pro- 
portioning the glafs ahd the letters, viz> at what diftance a glafs of fucb or fuch 
a length lhall difcover characters of fuch and fuch a bignefs. 

Dr. King produced fome galls of oak, ieeming to him to be a fruit : but many 
of the members thought them to be excrefcences caufed by infeCts. 

Sir Robert Moray mentioned, that a whole kennel of dogs belonging to his 
Royal Highnefs the Duke of York, which had been bitten by a mad dog, were 
lately cured by a certain herb, called fteUaria^ or the (tar of the earth. 

Mr. Oldenburg produced a paper, importing, that Monf. Pecquet had 
lately made a new difcovery between the duftus tboracicus and the inferior vend . 
taya , which was ordered to be read at the next meeting. 

Mr. Hooke jpromifed to Ihew at the next meeting fomething having neither 
reflexion nor refraction, and yet diaphanous. 

March 14. jpr. Tillotsok was admitted fellow; 

Mr. Cock was ordered to make, for the ufe of the fociety, a telefcope of Mr; 
Newton’s invention, of the length of four or five feet y which he promifed to. 
have ready within a fortnight; 

He heiiig put in mind of making a large burning concave. Was adVifed to 
Contract with the founder for one of a certain fize, at 4 certain price, on condi- 
tion of its being without fault : which he promifed likewife to endeavour to do. 

Mr- Hooke brought in ah account of an experiment' ffiewn before the fociety-, 
February 29, and defigned to prove, that the fubftance of a candle, or lamp, 
is difiolved by the air, and the greateft part thereof reduced to a' fluid of th<f 
form of air. This paper was ordered to be regifttred *, and was as follows : 

. “ 1 took R forge confcavc tefleCHhg glafs, or a large convex fefraftihg glafs, and 

lo placed it in refpeCt to my eye, that a candle fee at a certain diftance beyond 
** the refraCting glafs, or between the eye and the fuperficies of the reflecting ' 
“ glafs, enlightened the whole ares of the faid glafles in refpeCt. to the eye. . 

Then continuing to keep the eye in that place, where the area of the laid • 

* Regilter, vol. iv. p. 120, 

D 2 ** glafles 
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'* glafles appeared to be wholly filled with the flame of the candle, I caufed another 
“ candle to be placed very near the faid glafles, between the eye and the glafs * 
“ or beyond alfo, if I made ufe of the refracting glafs. Then looking ftedfaftly 
at the flame of this laft candle, it was very plain to be perceived, that the 
“ flame thereof was encompafied with a ftream of liquor, which feemed to iflue 
“ out of the wick, and to afeend up in a continual current, or jet tTeau , to keep 
“ itfelf intire, and unmixt with the antient air, notwithftanding that it was a 
“ confiderable way carried above the aforefaid flame. It was further very plain, 
“ that the faid diftinCt fluid did make feveral turnings, whirlings, or vortices in the 
“ ambient air, as it afeended higher and higher, and by degrees mixed itfelf with 
“ the ambient air. It was yet further obfervable, that the Aiming flame was 
“ placed in the middle of this jet tTeau, at the lower end thereof; but that it 
“ did not afeend proportionally in height to the height of the jet d’eau; that, 
“ where the tip of the flame ended, there afeended up a fmall line, of an opacous 
“ body, or fmoke, which, to a good height above the flame, kept the middle 
“ of the dream. The manifeftation of this phoenomena was from the differing ' 
“ refractions of the body of the jet d’eau from that of the ambient air : for the 

flame of the firft candle being but fmall, and placed at a confiderable diftance 

“ from the refraCting, or reflecting glafs, the fmalleft variation in the refraction 
“ of the medium between the firft glafs and the eye caufed the darknefs to inter- 
“ mix with the light; fo to exhibit the appearance of the heterogeneous jet d’eau. 
“ This jet d’eau I fuppofe to be nothing elfe but the mixture of the air with the 
“ parts of the candle, which are difiblved into it in the flame ; for the air being 
“ (as I have elfewhere proved) the univerfal menftruum, or diflolvent, of all 
“ fulphurous bodies, and the aCtion of diflblution in moft bodies producing heat 
“ and light it is manifeft by the flame, that, there is fuch a. folution, and it is 
“ not probable that the body fo intermixt, ftiould immediately fo perfectly ih- 
“ termix itfelf with the reft of the air, as not to appear, for a time, diftinCt. 

“ from it, though it doth afterwards intermix itfelf with the reft of the air. ‘ 

“ The reafons why this mixt body (which certainly is otherwife heavier than 
** the air, and fo ought to defeend) doth, notwithftanding, afeend with great 
«* fwiftnefs, is firft,. from the afeent of the flame in the middle; and next, from. 
** the extraordinary rarefaction of the fame, by the ’fame nearnefs and centrality ’ 
** of the fkme and heat ; whereby it is made much lighter than the ambient" 
“ air. A phaenomenon not much unlike this may be produced by feveral bodies. 
“ difiblved in oil of vitriol,, wherein all the appearances, but light, are very 
** perfectly reprefented.” 

/ 

• Mr. Hooke promifed to exhibit at. the next meeting, an experiment to (hew a 
phaenomenon not unlike this, to be produced by feveral bodies difiblved ih oil 
of vitrol. 

He Ibewed a phaenomenon in a bubble raifed by water and' foap, wherein 
there appeared fomething on water which had neither reflection nor refraction, 
and yet was diaphanous. He was defired to bring an account of this in writing, 
with his thoughts upon it. 

8 Er. 
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Dr. Croune produced the little fetus of fix weeks old in fpirit of wine, men- 
* tioned by him at the meeting of February 29.; and it appeared, as if the fpirit 
had penetrated the bag Of this fetus, and precipitated the colliquamentum thereof 
to the bottom of the bag. 

He likewife gave in his Latin difcourfe concerning the conformation of. a 
chicken in the egg; which was ordered to be read at the next meeting, being too* 
long to be Fead at the prefent. 

Mr. Oldbnburg read the letter from Paris, produced by him at the preced- 
ing meeting, concerning a difeovery lately made there by Monf. Pecquet, of a. 
communication between the dttElus tboracicus and’ the inferior vena cava b .. 

March 21. There was read a letter of Mr. Hevelius to Mr. Oldenburg;. 
dated at Dantzick, 9th March, 1674% giving notice of a comet obferved by 
him in Andromeda for feveral days, mornings and evenings, ever fince the 2d., 
of March ; and mentioning that he had again feen the new ftar under the head of 
the conftcllation of the Swan. 

This letter having been communicated to Mr. Hooke feme days before this- 
meeting, he faid, that he had not hitherto difeovered any comet. 

ft was ordered, that notice fhould be given of this phenomenon by the fe- 
cretary, to fome perfons in both the univerfities for obfervation, and particularly 
to Dr. Wallis and Mr. Newton... 

There was read a letter of Mr. Newton to Mr Oldenburg, dated at Cam- 
bridge, March 19, 1674- 4 , containing feveral particulars relating to his new te- 
lefcope. 

- Mr. Boyle communicated a paper of his, containing an account of nineteen 
obfervations made by himfelf on fhining flefh, both veal and pullet, efpecially 
the former, in one piece of which he had reckoned diftindly above twenty fe- 
veral places, which all Ihone, more or lefs, without finding by the fmell the lead; 
degree of ftink, whence to. infer any putrifadion which obfervations were or- 
dered to be regiftred ®. 

This paper occafioned fome difcourfe concerning obfervations made by others- 
of the like phaenomena, not only in flefh, as in lamb-flefh, mentioned by Fa— 
briciusab aquapendente,. but alfo in oifters, the fea-water, &c. 

k This paper was probably that printed in the * It is printed in the Philof. Trawfafl. n° ffi. 
Jiurval ties Sca-jans of Feb. 8, 1672. See Phi!of. p. 4009. 

Tranfa»f:. vol. vii. n° 85. p 5007. e Regifter, vol.iv. p. 130. Thejrare printed 

* Letter book, vol. v. p. 182. It is publiftied in the Philof. Tranfadfc. vol. vii. n° 89. p. 5108. 
in the Philof. Tranfaft. vol. vii. n° 81. p. 4017. for December, 1672. 
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March- 28, 1672. There were read the anfwers given in by the lord Hevry 
Howard. of Norfolk, to the inquiries concerning Barbary, formerly recom- 
mended by the Society to his lordfhip, when he went ambafiador from the 
king to the emperor of Morocco. 

After this paper was read, his lardfhtp declared to the Society, that he went 
not himlelf, for reafons known, to Morocco * but that an ingenious perfon, one 
of his attendants in his voyage, Mr. Burghill, took care, by bis order, to 
inform himfelf as well as he could, about the particulars contained in thefe in- 
quiries i of which this was the refult, which he defired the Society to accept of. 

The Society returned to his lordlhip many thanks for his great favour and 
care of their concerns) and ordered, that this account fhould be entered in their 
Regifter-book ' : as alfo, that Mr. Burghill fliould, in their name, be thanked 
by the fecretary for his refpeft to the Society, in complying fo carefully with 
their deface. 


This paper was as follows : 

** 1. What is the temperature of the air ? 

“ A. It Is fo hot in the latter end of Augtlft, that it melted chocolate-cake* 
“ and refai of jalap} the latter being dried and grofsly powdered. And the air 

is withal fo grofs and hazy, that the fan. never fhined out, whilft we were there, 
t( before nine in the morning, or after four in the evening, unlefs there had 
** been a brifk gale of wind the day before. 

v a. What difeafes the inhabitants are moft fubjeA to? 

“ A. FeVers, (which thejr call calentures one with another) fluxes* and fomfi 
** ef them wish blood* the kingVevil* the poos, and films over their eyes, botH 
M very frequent, 

** Q. j. Whether it be true, that thofe in Numidia* in. the land ef Dates* 
**■ live long, though they lofe their teeth fooa * and that the negroet ane fhort- 
* x lived, though their teeth continue found to their death ? . 


** A. Long in the hilly parts, the air being better there * yet they lofe theit 
teeth by times* perhaps caufed by the faarpfweetifh juice of new daces, thegreat- 
“ eft part of their food* but they are (hotter lived in the rallies, where the air la 
“ grofs and very fuftbeating in hot weather. 

** Q;. 4. Whether the venereal diftafe be leldom found in Numidia and 
u Lybia ? 


M A. A diftemper well known over ail Barbary: 

[ Vol. i Vi p. 174, 
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•* 5. Whether in Barbary the plague is every tenth or fifteenth year, and 

“ in Numidia not once in a hundred years, and in the land of the negroes not 
“ known at ail ? 

“ A. Not known there at all. 

“ 6 . What medicines they ufe, and what poifons and antidotes are known 

“ amongftthem ? Whether granum Nubias will kill in a leffer quantity than any 
44 other known poifon ? Whether they have any poifon, that kills by fmell alone ; 
14 and if fo, what that is ? 

“ A. Athenna they efteem an univerfal medicine for man and beaft ; if it fail- 
“ eth, they cauterize both, as our farriers do horfes for the farcy. They have 
44 feveral poifons that kill, but not by the fmelling to them. Granutri Nubias is 
44 not known at Morocco. 

“ Qj, 7. What is the compofition called lhaflrifh, of which it is faid,, that who- 
■** foever takes an ounce of it, fhall fall a laughing and fporting, and be like one- 
“ half-drunk, and be never amorous ? 

44 A. Lhafliilh is the tops of green hemp, made with honey into an ele&uary,, 
“ but not above half an ounce at one time to be taken ? 

** 8. What kind of root it is they call tanzargent, faid to be an excellent 

“ and lading perfume ? 

“ A. They have no perfume except mufk and civet, and that very rare. 

44 9. What are the variations of the weather, according to the feafon of the 

** year, and the times of the day ; what meteors the country is mod wont to 
“ breed, efpecially what winds it is fubjeft to; whether any of them be dated and 
44 ordinary ; whether in Oftober and November there be fuch fnows betwixt 
44 Mauritania and Numidia, that carts, horfes, and trees are covered therewith? 

44 A. The rain happens mod commonly in December and January. There 
44 often are very great winds and thunder;, fometimes they have rain in Oftober, 
44 which caufes great plenty that year, and fometimes they have no rain for three 
44 years together, which want of tain is the conftant forerunner of dearth, anld of 
44 locufts in fuch an abundance, that they devour whatever is green, which be- 
44 ing eaten by the people, brings a mortality not unlike the plague. In fgtn- 
44 mer very fluffing heats with winds (much hotter than fun-beams) which blow 
44 up the duft after the manner of thofe fpouts often feen at fea: hail many 
44 times of a prodigious bignefs ; falling ftars in greater numbers than in Europe. 
44 Levants only, which blow fometimes fo far into th e continent as Morocco. 

44 10 
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“ 10. "What obfervables there are concerning Mount Atlas; what is its 

“ hight ; whether it runs north and fouth, eaft or weft ; what mines it affords ; 
“ whether it has any fprings upon the higheft parts ; whether it be true, that 
44 there are fome fprings adjoining Mount Atlas fo cold, that if one’s hands be 
44 any while continued therein, they are in danger of gangrening ; what plants 

are upon and about it, and whether any cockle-fhells are found upon it ? 

44 A. The Leffer Atlas, when it comes near Morocco, feems more inclining 
“ to a circle than a right line ; and runs rather north and fouth, than any other 
“ points of the compafs : the top continually covered with fnow, which for the 
“ moft part appears above the clouds ; many fprings : but whether it be fo cold 
“ on the top of the hill, I know not. 

“ 11. What is the nature of the foil, what grains, fruits, and other ve- 

44 getables, particularly what trees, whofe wood is confiderable, the country af- 
44 fords ; to bring over fome of the plants and feeds peculiar to that country ? 

“ A. Fruitful, beyond belief; of colours various, but for the moft part in- 

dining to red ; the foil extraordinary deep, and free from ftones, unlefs it be 
“ where it is altogether rocky. The forts of grains arc barley, wheat, Indian 
“ wheat, both white and red ; another fort of grain they call tuff-foot, the (talks 
“ as big as a cane, and higher than a man on horfeback, the feed about the fhape 
44 of a kidney, white and big, as a black-cockle growing in corn, with which 
u they feed cattle. There are alfo grapes, almonds, olives, pomegranates, oranges, 
44 lemons, dates, very great figs, citrons, all plentiful and large, except the 
44 olives and almonds, which are fmali, but very good: moreover, peaches, 
“ apples, and pears, which they keep as we do medlars, till they are rotten ; 
44 water-melons, both white and red, mufk-mclons, fome whereof keep all the 
44 winter, all very large; cucumbers of a great length, and crooked like a hunt- 
44 er’s horn; calibafh both white and yellow, coloquintida, and a purple fruit 
44 like a fmali pumpion; and pumpions, called bern-hena, of talte, when boiled, 
“ not unlike a Jerusalem artichock, which they boil with their meat ; wild dates, 
44 that grow like our fern, all over the country, being the leaf of which the flag- 
“ brooms are made, bearing a fruit of a kind of deep orange colour, of the 
44 bignefs of a fmali green walnut, growing in bunches near the root, of a bit- 
“ terifh tafte, and much eaten by the Moors in their journies. 

44 The vegetables b.ing too many to be obferved in a fpeedy journey, are 
44 promifed to be fuppljcd by Mr. Batam. There is cork, oak, and cedar, 
44 of a pleafing fmell ; a tree called lirz, not unlike our fir in the grain, fmelling 
44 fomewhatlike cyprefs ; tamarefk, growing commonly about the rivers in great 
44 quantities. 

44 12. What minerals the country is ftored with ; what quarries it affords, 

“ and how the beds of ftone lye ; what clays and earths it yields ; whether any 

44 medicated 
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“ medicated earths; what ways they have of reducing their ores into metals; 
<( to bring over a fpecimen of their ores, earths, clays, &c. 

“ A. There is copper, iron, lead, tin, white marble in great quantity ; a kind 
“ of whetftone between rag-ftone and oil-ftone rock; a fmall fandy (lone, both red 
“ and white ; a kind of talc, very large; a black fparkling Hone, that they make 
** mill-ftones of ; (the beds whereof lie neareft north and fouth) blue and red 
•* clay ; and a kind of fullers earth, wherewith the Moorilh women wafh them* 
“ felves ; no medicated earth. They reduce their ores into metal by charcoal. 

“ Q. 13. What is obfervable in their rivers; whether they carry any golden 
*• fand in them ; what is the quality of their waters ; what kind of filh they 
“ breed ; their ftore, bignefs, goodncfs, haunts, feafons, &c. Whether the rivers 
“ running from Atlas upon the Lybian fands are dried up in their pafiage ; and 
“ whether the Numidian rivers be dry when no rain falls from Atlas ? 

* 4 A. There are no gold fands on this fide Atlas; the rivers few, rapid, 
“ rocky, and deep; the water very heavy toward Fez. Fifhes are mullets, a 
“ kind of falmon, tortoife, and divers other fmall filh, very well tailed, but 
“ differing from thofe of Europe : we were not fo far as Lybia ; no gold fands 
“ here, but what comes from Gambo. 

“ 14. What lakes ponds, fprings, and efpecially mineral waters there 

are ; their kinds, qualities, virtues, and how examined ? 

“ A . • No lakes, ponds only artificial in great mens gardens ; there is one 
“ very great and fait water between Saphy and Morocco, which being dryed up 
“ every year by the fun furnilhes that part of the country plentifully with fait : 
“ between Fez and Aliazer there are feveral fprings, making divers fmall brooks, 
“ of fait water, crufted on the fides with white fait, in places where the fun hath 
“ power, and rifing'out of fait rocks, of brownilh and white mixture, in veins, 
“ fharper than bay fait, and very heavy. One day’s journey from Aliazar to- 
“ wards Fez is a fpring of green water, {linking like the pumping of a flench 
“ fhip, the flream crufted with a fait green, as common copperas, towards the 
“ head of the fpring, ilfuing out from the north fide of a high hill. Their 
“ virtues neither known nor looked after by thefe poor, lazy, and ignorant 

people. 

“ 0 ^ 15 * What animals the country is ftored with, both wild and tame; what 
■“ beafts of prey they have, and the manner of catching them ; what dogs they 
“ have, and what games they are inclined to? 

“ A. There are lions, leopards, tigers, wild boars, jackals, foxes, a beaft not 
“ unlike a lion in fhape, butlefs, and cowardly, digging men and women, as the 
“ Moors tell, out of their graves, antilopes, apes, porcupines, very large fnakes, 
“ adders, chameleons, lizzards very great ones, oftriches, eagles, vultures, 

Voi. III. E “ llorks. 
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44 ftorks, buftards, cranes, falcons, kites, daws, pigeons, ringdoves, a fort of 
“ pigeons that ftretch fo exceedingly, that they are ready to fall backwards, and 
*« fome eat their meat behind them ; Guinea- hens, partridges, heath-cocks, 
“ ducks, curlews, teals, ox-eyes, larks, fparrows, fwailows, ravens, magpies ; 
“ but few camels, dromedaries, horfes, mules, aflTes, fhcep, and goats, which 
“ they fometimes fhoot, and fometimes hunt with curs and greyhounds with long 

curled ears like fpannels, and fometimes ride them down. They play at chels 

and draughts. 

“ Q. 1 6. Whether it be true, that the lions about Pietra Rofla are fo tame 
** as to go into die ftreets and gather bones ; and at Agla the lions fo cowardly, 
44 that they flie at the voice of a child ? 

44 A. I can give no account of lions in thefe places in particular •, but gene- 
“ rally, the lions of Barbary are very great and fierce, coming often into the 
“ ftreets of towns feeking for prey, which they never do upon any dead body. 

44 (^17. Whether camels will travel many days without provinder and drink, 
** and ordinarily in travelling have no drink allowed them but once in three or 
“ four days ; and whether the camel called Ragnahill will travel 900 miles in 
“ eight days ; what manner of breeding their horfes ? 

« A. The camels upon neceflity will travel three days without meat or water : 
“ they ride horfes at a year old, handling them from their foaling; they tie them 
“ by the forelegs with cords flaked down ; they bring them water but once a 
“ day; ther common food is ftraw and barley; they teach them to ftart, from 
“ (landing flock ftill, in a full career ; they fuffer them not to trot, but walk 
“ very faft, and flop fuddenly, which they do with tofling up their heads in the 
44 air. Towards Fez, where the bcft and fleeted are, it is faid they feed them 
“ only with milk, either of goat, afs, cow, or camel. The breeding mares go 
“ about with great about their necks, and are brought by night into- 

“ the d’warrs. 

“ Q. 18. Whether it be true, that there is fuch a bird, that picks out the 

worm from the crocodiles teeth, which having a little fling in its head, caufeth 
•» the crocodile, when he would fwallow it, to open his mouth and let it efcape? . 

“ A. No crocodiles in this part of Africa. 

“ (T 19. Whether the dubb, a creature like a lizzard, about a cubit long, 
44 andfour inches broad, drinks no water at all, but dies, if water be poured into 
“ his mouth ? 

“ A. No fuch bead as a dubb, only large lizzards, being in great plains, 
44 where there was no water to be feen in many leagues of them ; but we know 
44 not whether they will die with water poured into their mouths. 

1 “ Qi 20. 
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“ Q. 20. Whether the chanaelion dropping a flime on ferpents heads kills 
“ them ? 

“ A. We could hear of no fuch thing. 

“ Q. 21. What the oftrich feeds upon ? To get one dried. 

<( A. Beans principally, and any fort of grain, flefli, if given them, and bread; 
“ they will fwallow iron : they are rarities at Morrocco and Fez, brought for 
“ prefentrs to the king only. 

“ 22. As to the inhabitants, men and women, what are their inclina- 

“ tions, diet, ceconomy, conveniencies of life, their ftrength, agility, and tta— 
“ ture, lhape ? 

“ Not anfwered. 

“ Qi 2 3 - What is their way of educating their children ? 

“ Q. 24. What arts, pra&iccs, and ftudies they are given to *, particularly, 
“ what varnifhes they have amongft them ; and what ways of tempering their 
“ iron and fteel they ufe ? 

“ A. The bed are brought up to read and write, and fbme to underftand 

their laws, out of which they chufe their priefts and juftices; the reft illiterate 
“ and idle, until fit for the plow or wars : they ufe no arts at all, few of them un- 
“ derftand, or praftife any trade, but leave them lazily to the Jews, that are worfe 
“ than their flaves. Varnilhes they have none. They temper Spanifh fteel after 
“ our manner; but not fo well ; and for Damafco fteel, they underftand it not 
“ at all ; nor can they harden iron, that we could ever learn. 

“ Qi 2 5. Whether at Morocco they keep ftill their public arts of fcholars ; 
** and if fo, what is therein performed ? 

** A. Their academies are but their priefts teaching to read and write their 
" own language and' law; thofe places they call univerfities being guilty of no 
** other learning. 

“ Q. 26. Whether they have chemifts* among them ; and if lo, what are 
“ their abilities ? ' 


“ A. None at all; but Jews, and Chriftlan flaves, that diftil brandy in jars. 

“ Qj 27. Whether any Afrlcan ; writers give any account of the antienf 
“ Punic learning ; and what books of geography, genealogy, hiftory, alchemy, 
” medicine, magic, &c. are extant amongft them *, and, particularly, whether 

E 2 ** the 
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** the Genealogies, faid by Leo Africanus to hare been written by one Ivan 
“ Racha, or Rachiock, and the Cofmography of one Bichri, mentioned by the 
“ fame author, are to be had ; and whether one Margian, and another Jona 
“ Caldin, have written ftrange books concerning magick •, and whether it be 
“ true what the fame Leo Africanus relates, that the fortune-tellers at Fez, by 
“ pouring fome drops of oil into a glafs of water, can reprefent creatures, and 

fhew them to by-lianders, and fpeaking to them, do receive anfwers by words 
“ or figns ? 

“ A. We can learn of no public libraries, or of bookfellers ; what are, re- 
“ main in private hands, and thefe are hiftorical MSS. that we could ever learn 
“ of. They ufe no fortune-telling, but by a kind of necromancy they pretend to 
“ procure love or hatred. 

“ 28. Whether there be any infcriptions, or coins with characters, neither 

“ Latin nor Arabic j and what coins, or rather infcriptions are, or have been 
** found about Fez, and at Denfen ; whether at Theleffa there be many marble 
“ pillars with fentences and epigrams in Latin characters. 

** A. We could hear of none, but at Fez have been found Roman coins long 
“ ago. We never heard of Theleffa. 

“ Qi 2 9* Tod inquire into any antient manufcript, that may poTibly have 
“ been tranflated out of the ancient Greek, either in geometry, aftronomy, 
“ phyfick, or chcmiftry. 

“ A. We could never get information of any fuch. 

“ Qi 3°. What manner of architecture they ufe ? To make fome defigns 
** of their palaces and temples. 

“A. Their buildings are generally, mud-wall, about two feet thick, the roof 
“ of the fame, fupported with fmall rafters, and thefe covered fometimes with 
“ boards, fometimes with canes, to fultain the clay, without any other ceiling. 
** The houfes never exceed two ftories, even in their cities *, flat on the roof, 
4 ‘ to walk on ; the bcft built, for the moft part, about a fquare court ; the 
“ rooms about 30 feet long, between 8 or 9 feet over, 12 or 14 feet high $ 
“ having feldom any windows, or lights, but what comes in by the doors, that 
“ are placed in the middle of each room, of 6. feet broad almoft, to the roof, 
“ opening with two leaves towards the court •, the upper rooms, as thefe, only 
“ opening to a narrow gallery, that goes round, fupported with diforderly, ex- 
“ travagant pillars, made, when at beft, of a whitifh brick of near two inches 
“ thick, and clay between every brick, thicker than the bricks, with which they 
“ turn the arches of their doors, and intervals of their pillars. Their churches 
“ are, for the moft part, built of clay, fome of ftone, very law, with flat roofs, 

“ paved 
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** paved with green tiles, as the houfes with divers colours. The fteeples for the 
« mod: par; like ours, but built of mud, except which are of fquare ftone,” 

Mr. IIooke brought in his written account of an experiment, made March 
13, upon a bubble of water and foap, which was ordered to be rcgiftered \ 
and was as follows : 

“ By the help of a fmall glafs-pipe there were blown feveral fmall bubbles out 
“ of a mixture of foap and water where it was obvious to obferve, that at the 
« beginning to blow any of thefe bubbles, the orbicular film of water, which en- 
“ compafied a globe of air, appeared white and clear,, without any appearance of 
“ colour ; but after fome time the film by degrees growing thinner, (part there- 
“ of falling down, and part thereof evaporating and wafting into air) there ap- 
“ pcared upon the furface thereof all variety of colours, that may be obferved in 
“ a rainbow, beginning at firft with a pale yello v, then orange, red, purple* 
“ blue, green, and lb onward, with other the fame ferus or fucceffions of colours r 
“ in which it was farther notable, that the firft and laft feries of colours were 
“ very faint, and that the middlemoft order or feries was very bright and orien- 
“ tal. After thefe colours had paffed over their feveral changes, the film of the 
“ bubble began to appear again white, and prefently up and down in this fccond 

white film there appear leveral holes, which by degrees increafe and grow big- 
“ gcr, and feveral of them break into one another, till at length they become very 
«» confpicuous and big. It is ftrange to obferve, how thofe holes will, by the 
“ blowing or moving of the ambient air, be carried up and down upon the en- 
“ compafied globe of air, and yet the bubble remain in its orbicular form with- 
“ out falling. It is yet further ftrange, that after this, when the bubble breaks,. 
“ its breaking is with a kind of impetus or crack, difperfing the parts in a kind 
“ of powder or mift. It is yet further ftrange, that thofe parts of the bubble, 
“ which thus appear like holes through it, by the moving up and down upon 
“ the furface of the aerial globe will change its form, and from a circular 
“ be made eliptical, or any other undulated or waved form, in the fame man- 
“ ner as any of the colours, that are vifible on the bubble. It is yet more ftrange* 

that though it is moft certain, that both the incompafling and incompafled 
“ air have furfaces, yet by no means, that I have yet made ufe of, will they 
“ afford either reflexion or refraction, which all the other parts of the incom- 
“ paffed air do. It is pretty hard to imagine, what curious net or invifible body 
“ it is, that fhould keep the form of the bubble, or what kind of magnetifm ir 
“ is, that (bould keep the film of water from falling down, or the parts of in- 
“ eluded and including air from uniting. The experiment, though at firft thought 

it may feem one of the moft trivial in nature, yet as to the finding out the na- 
“ ture and caufe of reflection, refraCtion, colours, congruity and incongruity, 
“ and feveral other properties of nature, 1 look upon it as one of the moft im- 
“ ftruCtive : of which more hereafter perhaps,” 


f Vol. iy. p. ij8. 
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. He made an experiment of diflblving fal-nltre in common water, whereby was 
caufed a ftream compofed of water and of the particles of nitre difiolved there- 
in ; which ftream was here defcending, as in a former experiment a ftream or 
fluid produced by a candle difiolved by the air afeended. 

He was defired to bring in the defeription of it in writing. 

There was read a letter of Mr. Newton to Mr. Oldenburg, dated at Camb- 
ridge, 26th March, 1672 *, containing fome more particulars relating to his 
new telefcope, efpecially the proportions of die apertures, and charges for feveral 
lengths of that fort of telefcope. 

Mr. Oldenburg communicated a relation, lately printed at Paris, concerning 
the return of a great permanent fpot in the planet Jupiter h , making its periodi- 
cal revolution with the greateft regularity and fwiftnefs hitherto known in the hea- 
vens ; viz. in nine hours and fifty fix minutes, obferved by Signor Cassini. 

It was looked upon as a remark of confiderable importance though it was at the 
fame time taken notice of, that the fame fpot had been difeovered by Mr. Hooke" 
in May 1.664, before any thing was heard. of it from abroad, as appeared from' 
the Philofophical Tran factions, vol. i. part 1. p. 3. compared with n" 4. p. 78". 
n° 8. p. 143. n° 1 a. p. 209. and n 0, 15. p. 246, 

It was thought very defirable, that Signor Cassini would communicate to the 
curious, a table of this motion fora whole year, which might ferve for obferva- 
tions in feveral diftant places in the world, As alfo, that he would fignify of 
what length the telefcope was, which he employed in thefe obfervations. 

There was read part of Dr. Croune’s Latin paper, De Formation Pulli in Ovo, 
agreeable to that of Signor Malpighi, lately fent totheSociety, importing chiefly, 
that the rudiments of a chick are actually exiftent in the fecundated egg, even 
before incubation. 

The whole paper was as follows 1 : 

“ Cum aliquando de ortu animalium aliud, ut fit, ex alio cogitarem, venit in 
“ mentem experiri ea, quae Cl. Harveus hac fuper re feripto immortali in lucem 
“ edidiffet. Non vero, ac fi quas vir ifte prope divinus feripferat, aut refta non 
“ efie, aut non fatis accurate expenfa vel minimum fufpicarer, fed ut ipfa dun- 
“ taxat eorum, quas tradiderat, animum obledbarem. Quoniam autem 

“ milii per id tempus in rus quoddam fuburbanum fsepe commigrandum fuit, 
“ ufus fum loci opportunitate, ad hanc rem maxime idonea •, erat namque in vicinia 
“ paupercula quaedam, quae magnum gajlinarum numeram ad quaeftum, five 

* Letter book, vol. v. p. 187. It is printed h It is printed ibid. p. 4039. 
in the Philofophical Tranfaftions, vol. vii. n° 82. 1 Kegider, vol. iv. p. 157. 
p. 4032, for April, 1672. 

<c ex 


Dig - zed by boogie 



u6740 ROYAL SOCIETY OF LONDON. 3 i 

*' ex ovis, five ex pullis faciendum, alebat : ilia mihi ova omnis generis, tam 
** recens exclufa, quam ad dies quot volueram incubata, levi pretio obtulit. 
“ Quae dum infpicio, fummamque naturae fapientiam, in exigua ifta ovi mole 
“ omnium animantium primordia collocantem, admiror, nata eft mihi obferva- 
*' tio quaedam maximi, ut poft videbimus, in hoc negotio momenti, quae noji 
** fohrni diligentifiimum naturae indagatorem Harveum, fed et alios, quos hac- 
" tenus viderim, omnes penitus effugit. Ex qua profedlo conftabit, earn efle 
naturae in divino hoc opere fubtilitatem, ut ferio nobis putandum fit, unum 
“ hoc omnium efle, cujus perfe&am cognitionem aut nufquam certe aut tar- 
®* diflime confequamur. Obfervationem autem ipfam, quemadmodum a me fadta 
“ eft, bona fide fic enarrare aggredior. 

Observatio I. 
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“ Mulier itaque ifta, quam dixi, cum forte ex importuno gallinae ftrepitu earn 
ovum jam turn enixam efle comperiflet, illud continuo ad me attulit ; quippe 
paulo ante monueram, velle me ovum infpicere, cui gallina nondum incubuifiet. 
Accepto ovo, alteram quidem corticis partem fecundum longiorem diametrum 
abftuli k , quo, liberius effufo fere omni albumine, vitellum & in eo cicatriculam 
contemplari pofiem. Erat quidem hujufce cicatriculae diam. 4 fere totius 
tranfverfae ovae diametri. Quod ideo annotare vifum eft, quia magnitudo ejus 
non tam ab ipfa ovi magnitudine, quam a viribus ejufdem ac vegeto intus 
calore provenire videtur : Namque memini, videre me in ovo anferino (quod 
tamen alijs de caufis infaecur.diim fuifle conjiciebam) cicatriculam multo mino- 
rem quam quae in omni ovo gallinaceo fere cernitur : imo hoc etiam vel ex eo 
pattt, quod quo longiori incubatu ovum fovetur, eo latior fit haec macula atque 
amplior. Circulus pneterea cicatriculae hujus, five limbus exterior albicans 


Fig- 1- 


Ej-F h infig. I. fummeaquabiliserat, exquifiteque 
ut ita dicam, tornatus : id quod etiam argumento 
eft, ovum hoc robuftum fuifle, naturaeque in eo 
opus rite hucufque et alacriter proceflifle. Sequent! 
etenim die aiiud recentiflime quoque exclufum. 
aperui, in quo cicatricula ejufdem profecto dia- 
metri erat ; limbus autem iftc exterior laciniofus 
omnino ac male concinnatus. Quinetiam et ilia, 
quse in centro hujus circuli veluti nebula qusdam 
obfcure albefcens Temper vifitur, in ovo illo priori 
fuperficiei ambitum aequaliter undique termina- 
tum, in hoc autem afperum et interruptum obti- 
nuit. Haec quidem omnia inanteccflum obfervafle 
multum ex ufu erit ; ut ftatim'vel ex ipfo Harveo 
liquebit. Ad ovum itaque illud primum ut 
redeam ; cum cicatriculam hanc aliquandiu confpexiflem, imo et microlcopium 
affabre elaboratum (quod turn forte ad manum erat) ad partes vocaflem, ne 
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“ hilum tamen proficere me fenfi, nec quicquam ipfiusopeoculis oblatum efle, quod 
“ abfque illo, licet lorma minori, dilcernere nequibam. Equidem, ut vtrum fatear, 
** nimium vcllem aliquid vidifTe, quod conceptam jampridem apud me fententiam 
“ de inftantanca animalium per metamorphofin (ut loquuntur) produdlione con- 
“ firmare pofltt. Lcgeram ante biennium quae in hanc rem attulerat vir dodtift. 
“ Antonies Everhardi : Ac, ut nihil diflimulem, ex iis, qute ipfe ex Harveo, 
“ p. 75 . adduxit, primo mihi anfa fufpicandi data eft, aliquando aliquid in ovo 
“ repertum iri, quod hujus fententhe claram omnibus fidem faceret. Verun- 
“ tamen, ut initio dixi, tam parum mihi fpei reftabat (quod olim repetitis 
“ faepe plurimis experiments fruftra fuiflem) ut cum primum ad ovum hoc 
“ inlpiciendum accefti, nihil minus quam hac de re cogitarem. Ut pergam 
“ vero i cum nefcio quid aliud adturo, ovum e manibus deponere necefium 
“ diet, illud non longe a foco collocavi, utique ut blandum duntaxat calorem 
“ inde acciperet ; verebar enim, ne tempeftas paulo inclementior (erat enim circa 
“ initium Martij hujus anni) efficeret, quo minus pulfationem feu motum aliquem 
“ in cicatricula tam pulchra animadvertere potuerim : cum ecce paulo poll re- 
“ diens, video earn vitelli partem detumuiffe, quae cicatriculx erat propinqua, 
“ foveamque adeo in ipfo fadtam, qua; pifi majoris hemifphaerium recipere poflet. 
“ Ipla quoque cicatricula penitus oftufeata erat; foveae veto hujus margo, 
“ aiiiique circum partes ipfi vicinae, jam ad iatitudinem fere femiunciae undique 
“ indurefeere cceperant; quas quidem omnes facile a reliquo vitello forfice 
“ fejunxi; ipfum autem vitellum cum albumine paulo ante effufo famulae ad 
“ ui'us domefticos fervandum tradidi. Doluit vero, tam prope foco ovum 
“ admoviffe, et pulchellam hanc cicatriculam ita temere corrupifle. Forte 
“ turn accidit, ut vafculum aliquod aquae tepidse non procul eflet; dumque 
“ haec animo verfantur, particulam illam quam dixi vitelli calore ignis incruf- 
“ tatam et a forfice adhuc pedentem, nefcio quo modo in id conjicio : ubi 
“ dum fubinde agito, abfcellit a lutei parte dura cuticula tenuiffimae nebulae 
“ inftar, eaque : fubfidente luteo, natabat •, hanc dum fe in aqua varie explicantem 
“ atque evolventem proprius intueor, animadverti primo ipfam fibriilis fere 
* f innumeris, venularum in modum, undique fcatere, facculumque prorfus re- 
“ ferre : poft autem crafficulum nefcio quid fubtus latere videbatur, ac mem- 
“ branulam hanc valde tenuem et fubtilem pondere fuo deorfum ferre. Adhae- 
“ rebat quidem alteri eius extremitati, quam propterea forfice leniter fuftuli, 
4 ‘ ut quid tandem eflet explorarem. Interea rem curiofius fpedlans vifus fum 
“ mihi videre aliquid capiti foetus pullive perfimile ; quod certe non difficulter 
“ agnovi, quia anno fuperiori in ovis jam triduum vel quatriduum incubatis 
“ foetus hujufmodi, fed paulo provedtiores, faspius vidiflem : quorum unus auc 
“ alter in ampulla vitrea fpiritus vini plena jam turn apud me erant : hinc avidis 
“ oculis totum quicquid eft perluftro, ac clare admodum diftindfeque bullulas 
“ iftas duas grandiores, qua? oculi quidem l'unt, cum roftro interjacente, con- 
“ fpexi ; coftulas praeterea coloris laftei, et prominula pedum rudimenta. Exta- 
“ bant etiam velut e ventre bina quidem filamenta non valde exilia, in extremis 
“ laciniata, ac fi alicunde abrupta fuifient ; hasc autem vafa umbilicalia efle ex 
“ fequente obfervatione «onftabit. Qu* cum ipfe paululum feorfim confideraf- 
* ( fern, aftantibus quoque monftravi, e quibus erant nonnulli, qui foetus, quos 

“ comme- 


Digitized by 


Google 



ROYAL SOCIETY OF LONDON. 33 

*« commemini, priores vidiflent. Cjeterum membranam hanc delicatiflimam cum 
“ appenfo ipfi foetu, ca qua cernebatur magnitudine, rudi hac figura utcunque ex- 
« prefli •, quod nifi ftatim feciflem, perilTet mihi bona pars obfervationis hujus: nam 
44 cum ipfam in y (ubi etiamnum adfervo) indidifiem, ut in eo per otium diutius 
“ et magis particulatim lingula contemplarer, didu cicius et pellicula ifta a c fimul 
“ foetus craflefcere et albefcere coeperunt, fpeciemque ovi albuminis, diutius in 
“ aquacodi, praefeferrej unde omnia momento mutata minus diftinde explica- 
“ cateque, apparuere. Fig. haec eft S S S mem- 
“ branulam exhibent \ o p duas bullulas, q rof- 
“ trum, d d coftulas ladeas, r pedis rudimen* 

“ turn ; c c vafa umbilicalia. Monendum eft 
44 autem, ut obfervatio haec rite fiat, et ex 
44 voto fuccedat, OYum requiri robuftum ac 
“ valido calore intus praeditum, cujufque cica- 
'* tricula latior, & circuli aequabiliter circi- 
“ natifint-, aliter enim (nifi fumme etiam ca- 
“ veas dum res adminiftratur) tenellula pulli 
** corporatura facile diffluit et cum vitello 
“ permifeetur. Equidem haud potui mihi ipfi non gratulari, quod forte primus 
“ pullum in ovo, non dico, antequam pundum illud faliens Harvei appareat, 
“ fed etiam priufquam ei gallina omnino incubuiflet (aut faltem minima temporis’ 
** morula) viderim. Protedo Harveus ovum primi circiter quatridui incubatu' 
ad foetum ait praeparari-, iftum vero foetum jam ante in ovo fub cicatricula 
(ut poft patebit) latentem extitifle, hoc ipfi minime perfpedum fuit. 


Observatio II. 

“ Ac de prima hac obfervatione noftra, praecipua quidem ea, &, fi ita loqui 
«* liceat, fundamental!, tantum eft : ad fecundam venio, quam idcirco attexere 
“ volui, ut nonnulla paulo explicatius enarrem. In qua profedo mutationes 
“ iftae, quas commemorat Harveus, contingere jam incipiunt; namque in prior 
‘.‘ ilia (quod fane prsenarrafie opportuit) nihil quicquam aut in albumine aut 
** vitello mutatum reperi. De his tamen profitepr hie me nihil (nifi wf « 

44 didurum, utpote quae (ut fuperius de ipfa pulli corporatura dixi) non definitis 
“ admenfifque temporibus, fed, pro ovi indole ac vigore, maturius vel ferius 
eveniunt. Yicinam itaque noftram rurfus adij, jufiique ovum, fi quod forte jam 
4 * modo edituni habuiflet, gallinae fupponere. Annuit, ac poftquam ad horas' 
4 * plus minus 48. fub gallina tepuiffer, ad me perlarum eft: effrado cortice 
“ circa angulum ejus obtufum difrupi membranam illam duriorem, earumque, 
“ qtiae totum ovum involvunt, primam; deindeque fecundam (quam inter & 
44 priorem aer inclufus continetur) detraxi, unde exilis hsec corporatura cum toto 
** fuorum vaforum apparatu optime in confpedum venit. Nifi vero membranam - 
44 hanc amoveris (quamvis ita perluceat, ut & vafa fanguinea & ipfum pundum 
Yol. HI. < F “ (aliens 
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‘ faliens utcunque per earn cerni queant) ita tamen etiam in rugas plica fque ob 
“ nimiam laxitatem conrrahifur, ut ea non ablata nihil fotia dare ac minurim 
“ vidcas: & hine forte accidit, quod ifta, quae jam allaruri fumus, aliis in hoc 
“ tempore non comparuerint. Hsec antem membrana earum fecunda eft, quas 
“ in embryotomia comparata enumeravic cruditifs. ac clar. vir. mihique amicifs. 
“ D. D. Neioham. Eftcr in fig. appofita A B albu- 
“ men turbidius ac. flavefcens, veiuti tiquanaen quod* 

V dam ex ipfius cum vitello permiftaone ortum ;et 
“ revera tale efle ex ipfo poftea Hahveq pacebit ;) 

“ in cujus fuperficie jacet pellicula C (qua: tertia 
“ membrana eft, qua: totum ovum mveftit) vafis' 

“ undique faoguineis (qua: umbilicalium ramiSca- 
“ tiones funt) refperfa; nifi quod media illiua para 
“ (ubi liquor ifta Harvei clariflime refulgens, quo- 
“ vis cryftalfino humore purior, hofpitatur) nempe 
“ GDEFi omnino hodie ab iis immunis appa- 
“ ruit ; quod certe mirum non eft, cum in avis 
** oftiduo incubatis duo tantum vafa ilia umbilicalia 
“ majqribus ramie e puriflimi liquoris extremo ambi- 
“ tu erumpere videantur totaque ipfiua colliquamenti 
** fuperficies nullum profaa coiorem ducat. In hoc. 

*f liquore vifae funt dua: parvse maculae, & circa tllas 
“ corporatura qusedam albida, craffitiei quidem inftgnis, & in purifiimo illo 
“ humore quafi profundius demerfa : ft attentius fpe&es, intra iftam corporatu- 
“ ram rubedo qusedam confpicua eft, fed qua: alternis motibus interaum fe 
“ veiuti in ipfam condere, iterumque ex eademmet emicare videtur. Interea 
** vafa ilia fanguinea non ab hoc pun&o rubro, verum ab ipfa colliquamenti 
“ margine originem trahere putes : quod quidem poft longiorem incubationem 
“ luculentius patet, ut modo dixi : fiquidem videre licet quafi ex ipfo pulh ventre 
** (non certe a punfto faliente, ut clare animadvertere potui,) vafa aliquot fan* 
“ guinea, fed pauca, & reliquis, quae in membranam ante d iftam fparguntur, 
“ majora, e medio colliquamenti verfus roarginem inflexa, circa illam erumpere, 
‘‘ & in ramos innumerabiles difpefci. Pofthsec, totum vitellum (quern albumen, 
“ fed infra circa H minhne eliquatum aut turbidum fequebatur). effiidj, reman-' 
“ fitque folutnmodo pellicula ante difta, quam confeftim in aqua on tepentcnfr 
“ indidi, ubi fe in marfupij cujufdam fpeciem explicavit, qua deorfUm verfa, 
“ apparuit illico pulli corpufculum, huic membran* inclufum, eique 
u per funiculum wmbilicalem appenfum hac fere forma ut in figura IV. t ig- IV. •• 
“ Totum quidem albicans ac pellucidum erat, dumque huc& illuc 
“ convert©, nec minima jam fanguinis gutta reftaret, vicb in medio 
w veiuti hujufce corpufculi punclum quoddam lucidiffimutn valde 
** exiguum, quafi gemmu ! am aliquam varias luminis ftrifturas evibrantem; quod 
“ proculdubio cor erat. Duravit hsec ex fyftote & di aft ole fafta micatio per 
“ quartam circiter horse partem, poftquam totam pelliculam jam a pulli cor- 
** pufculo feparafiem ; & adeo a prima infpedtione, uti beneficio microfcopij cog- 
“ novi, per horas tres : quod certe jure mirari poflumus, tantillam vitse fcintil- 

“ lulam 
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“ lulam ndn citius extinflam fuifle. Aderant prseterea duse trefve bulla: circa 
“ capitis regionem j macula quoque verfus medium corporis craflior atque alba, 
“ quam jecur vel iienem fuifle arbitror j alia vero prope caudam cernebatur, qua: 
“ pedis erat exordium. Denique funiculus umbilicalis fatis manifefto comparuit t 
“ cumque totum foli expofuiflem, codas admodum albas 8c dorfi carinam cla- 
“ riflime confpicatus fum : atque haftenus fecunda obfervatio fuit. 


Ad Oe s e r v. I. & II. 

“ CfEterum ut ex allatis ha<ftenus obfervationibus fru&um aliquem colligamus, 
“ rnanifefte hinc liquet, maturius longe pullum in ovo aut formari quidem, auc 
“ ipfius formationem incboari faltem, quamharum rerum curiofiflimus Harveus 
“ Exerc. xiii. aliique ex eo exiftimarint. Har v. certe clare innuit (quod a me jam 
“ fupra eft annotatum) ova mnnulla celerius mutari , ac tertio ab incubatio^e die futm 
“ primordia (hoc eft, ut ipfe intelligit, fanguinem 8c pun&um faliens) exbibere s 
“ alia vero ad feptimum ufque diem nullum futuri pulli fpecimen edere. Liquet vero 
“mihi ex faiftis aliquoties obfervationibus fidenter afterere, nufpiam ulla iftiul- 
“ modi primordia aut fpecimina futuri (ut inquit) pulli apparcre, quin flmul to* 
“ tus pullus jam praefens radfit, 8c fub di<fta fepius cicatricula delitefcat: imo to- 
“ turn (ut ex prima obf. conftatj pullum confpexi, antequam ovum ullam pror- 
“ fus mutationem pafliim eflet ; nifi quod cicatricula paulo forte amplior ac ma- 
“ giS aequabili circumduftu praedita videretur. Quin adjicio inluper, quando- 
“ cumque aliquaex iftis mutationibus, quas ovum ex featentia Harvei ordine 
“ fubit, contingit, integram fimul pulli corporaturam exiftere, acmodo prius in* 
“ dicato reperiri pofle ; 8c in ovis generofioribus ac fpiritu plenis non tantum 
“ ante ipfam gallinas incubationem, fed forte etiam ante ipfam e corpore ejufdem 
“ exclufionem. Hie vero magnopere advertendum eft, me, etfi non dicam cum 
“ Harveo ovum pro vario ipfius robore tarde aut celeriter in pullum proficere (quia 
“ magis verifimile arbitror, momento conceptionis totum ftmul ac femel confici) 
“ fateri tamen, tenellum hoc corpufculum omniaque adeo ipfius membra, pro 
“ ratione virium in ovo, ac repetitis forte galli coitionibus, citius aut fegnius 
“ ab incubante gallina ad perfeflionem educari. Quod idcirco monui, ne quis 
“ forte me falfi infimulet, quod ipfe eafdem obfervationes fa&urus pullum flmi- 
“ liter ante gallinae incubitum non ftatim offenderim j namque mihi fatis eric 
“ tarn foelici fuifle, ut in tale ovum inciderim, ubi hunc oculis videre, manibus 
“ tra&are, aliifque oftendere licuerit. Hortor illos itaque ad experimenta fjrpius 
“ facienda, ft primum non fuccdferit i nec profedto abfque caufa : etenim accepi 
“ ab obftetrice expertiftima 8c fide digna, a qua foetus humanos abortivos ali- 
“ quando petieram, difficillimum efle cum paucarum adhuc hebdomadum funt, 
“ cavere, ne cum aquis (ut vocant) erumpentibus evanefcants propter lummam 
“ nimirum teneritudinem ac mollitiem> Nec certe cuiquam hoc mirum videbi- 
*• tur, cui leiftum fuerit illud cl. Kerkrinom in accuratafcetuum ofteogenia nuper 
“ edita ; ubi totum (ait) corpus in tmbryoHibus ex tnera membrana vide tur confer e : 
“ 8c paulo fupra, in iis etiamnum , qua duorum menfum funt, omnia capitis of a membra- 
“ tica ejfe. Accedit hue, quod eadem alias mihi retulit, fe quandoque vidifie f cents, 
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“ quiunguem pollicis vixdum magnitudine aequabant, membris omnibus rite con- 
“ formatos, cuticula quoque nitenti & polita exornatos : alios autem ipithamam 
“ totam longos, qui fpeciem quandam gelatin® potius informis, quatn foetus hu- 
“ mani, redderent. Cum hifce confentiunt, quse de ovis five de abortibus hu- 
“ manis ftbi quoque contigiffe narrat Harv. quorum in aliquibus fcetum quidem 
** invcnit, in alis vero nullum : verifimile autem eft, in- omnibus fane foetus ad'- 
“ fuifie, fed prse fumma mollitie difperditos non apparuifie. Porro ex hade- 
“ nus allatis ltatuendum omnino videtur, nullo adhuc experimento liquere, quo- 
“ prsecife temporis momento aut pulli eonformatio inftituatur, aut quando pri- 
** mum in ovo confpici queat : longe autem a veritate aberrare maximum Har- 
veum, dum totius hujus formationis hiftoriam a pundo fuo-faliente ecu pri- 
** mitus extrudo, vel potius a fanguinis apparitione orditur 5 cum aliunde certo 
conftet, pundum illud faliens micationes fuas celebrare non pofie abfque ope- 
“ cerebri ac nervorum ; unde vel hac etiam ratione ftatui pofiit} cerebrum ne- 
** cefiario exiftere, quotielcunque ifte cordis rythmus confpicitur, etiamfi obfer- 
“ vationis fides non accederet. Atqui incertum adhuc ab experimentis efie quan- 
** do primum cernatur pullus; cumin ovis generofioribus id quidem ante qua- 
“ lemcumque gallinas incubitum contingat, & forte antequam ab ipfa excluda- 
** tur ; in aliis vero, non nifi ab aliquot dierum fetu & inealefeentia fatis firmita- 
** tis aut magnitudes indipifei, ut octilis intuentium pateati Quod fi haecita. 
“ fint (uti funt certiflime) profedo plurima eorum concidant necefie eft, qu® • 
** paulo fufius quidem, fed non ablqiie infigni facundia, ab Harveo difieruntur. 
** Nolo autem ob fumrnam clariffimi viri authoritatem & reverenriam fingula, 
“ particulatim cenfere; verum ea duntaxat, qu® proprius ex obfervatis ad veri-- 
“ tatem aceedere videntur, exponam. Quantum itaque ex obfervationibus rite 
“ fadis colligere pofllimus, ilia potius fententia recipienda eft, quae pull urn uno. 
“ quafi idu integrum- conflari, omnibufque fuis partibus praeditum effe, ipfo . 
*• forte conceptus- momento afferit. Cl.- Harveus contrariam quidem opinio- 
“ nem, ex longa obfervationem ferie decTudam, tuetur : quare ut rem ipfam pe- 
“ netius infpiciamus, necefiarium erit, ipfius obfervationes aliquas cum iis, quas . 
“ fupra adduximus, conferre. Commemorat autem in prima ovi infpedione vir 
“ cl} cicatriculam illam jam toties didam a fe primumr pro- origine pulli ha- 
bitam: equidem baud inficior, ipfum quid h®c macula efiet, multo clarius ac 
«* diftindius explicare, quam quifquam alius fecerat. Parisanus tamen (ut ab 
“ Harveo citatur) e macula ipfa pullum oriri agnovit, deque ea fortafle redius . 

quam putarat Harveus, fenfit : facile enim crediderim e verbis iftis, quae ex 
** ipfo attulit Harveus, eandem fere ipfi qu® mihi obfervationem, obtigifie : 
“ priufquam enim (inquit Parisanus ) rubor aliquis in foetus corpore apparent, dux 
“ extant in eo minima bullulx ; initio tamen rubore earum nulla pr adit a ejt. Et hoc 
“ quidem rede, quod tamen pace cl. Harvei dixerim} qui ifta continuo fubjicit. 
“ Exerc. xvi. At vero nec bullula aliqua conjpicua eft antequam rubor fanguineus appa- 
“ reat , &c. Ego tamen (ut dixi) non modo bullulas duas (quas quidem male 
“ Parisanus pro corde ac jecore habet, cum oculorum potius rudimenta fint) 
“ verum etiam pullum integrum confpexi, ut jampridem in obf. prima didum 
“ eft. Equidem ex citatis Parisani verbis haud ®gre adducor ut credam, eum, 
“ dum h®c inveftigaret, in hujufmodi ovum incidifie, quod integram pulli cor- 
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44 poraturam in colliquamcnto demerfam ipfi fpcftandum prae beret. Sed cum quid 
“ eflet nefciret, binas folummodo bullulas, utpote reliquis partibus conlpeftiores,. 
44 obfervafie, eafque ex recepta turn fere apud omnes fententia, pro corde & je- 
“ core habuifie. Casterum, ut dixi, credibile eft, eodem, quo fit conceptus, mo- 
“ mento pulli corporaturam formari : quid enim aliud eft conceptus ve' ipfi Har- 
44 veo, quam papula ifta, quae oviparis ex ovario ', viviparis ex utero erumpit ? Ac- 
44 qui autem (ut v.ivipara in praefens omittam) papula ifta ovum eft, ovum, inquam,. 
“ integrum j non vitellustantummodo,ut initiooperis dixeratHARVEus •, fed, ut 
4,4 alibi re&ius, Exerc.xxxvii. aliquid potius compcfttum, quol ambos liquores ( albumen * 
44 fcilicet & vitellum )permixtas in Je continent : colore quidem vitellum. refert, fed ccnjijlen - 
44 tia fuapropius ad albumen accedit , &c. Quid quod alias quoque dicat Exerc.xxvii. 
44 ovorum haec primordia ceu papulas propria anima vivere ? Dcnique verbis difer- 
44 tis Exerc_xx.viii ; galli & gallina fru5lus,ftve conceptus communis , eft ovum : paren- 
44 tis utriufque virtutem referens. Quidni autem maculam quoque avo huic inefie 
“ dicamus ? Certe(fatente Harv. Exenxxix.) ovumfoecundum eft fperma et femen 
44 genitale, plantarum femini analogon ; fed enimvero quod in plantarum femme 
44 < eft germen, id in ovo five animalium hoc fpermate macula eft, five id potius • 
44 quod fub macula latet, pulli nimium corpufculum. Nec quenquam exterreat 
44 corpufculi hujus veluti immenfa exilitas * namque, fi ad calculum geometricutn 
44 res exigatur, facili oftendi poflet, dari in rerum univerfalitate particulas adlu. 
44 minores, quam quse hoc corpufculum conftituere debent. Praterea, cum re- 
** ipfa conftet, ovum nihil eflet aliud q^uam talis material ftruem atque appara- 
44 turn, unde corpufculum hoc ali atque augeri queat ; cur, obfecro, putemus,. 
44 apparatum hunc adefle, pullum vero alendum neutiquam adefle ? Per appara- 
“ turn hunc, & ipfos liquores alimentares, & vafa ad eos deferendos neceflaria, 
“• Sc membranas, quae vafa ifta fuftenrant, intelligo. Namque, ut diximus, te- 
'** nerrima ilia membrana, qute in tepida natabat, innumeris ubique vafis obfita. 
44 erat ; ut mmime dubitarem, quin liquor aliquis in iis fuerit, Sccerte is ipfe, quL 
44 poftmodum induta rubedine fanguinis appellationem obtinet. Qualls fere, ex* 
44 empli gratia, in aftacis aliifque teftaceis (quorum fanguis femper albicat) videri 
44 folet. Sed uteo unde difccffi redeam ; poftquam ovum boras 24. (inquit Harv. 

44 Exerc. xv.) tepuit, vitellus, qui prius in albuminis centro barebat, verjits cacumen 
44 obtufam affurgit ; fitque ut vitellus cavitati per cicatriculam cmjungi videatur.. 
44 Id quod hoc vel confimili pafto evenire arbitror : dum gallina ovum incubat,. 
44 calor ab ipfa proveniens aerem in fuperiori five obtufo ovi angulo, ad ufam re- 
44 fpirationis (ut deinceps oftendam) reli&um, infigniter rarefacit j unde is, quern- 
44 admodum in Thermofcopio vulgari, liquores fubditos premit. Cum autem vi- 
^ tellus, a chalazis utrinque fufpenfus, membranae, albumen immediate obvolven- 
44 ti, aliquantulum haerear, fit ut ipfum albumen facilius locum cedatj proinde- 
44 que deorfim comprimatur, & vitellum in eo libratum verfus fiaperiora attollat.. 
44 Interim eadem opera membrana ifta fecunda fimul detruditur, unde vitelli macu- 
44 la cavitati veluti conjunfta apparet: Sed ad fecundam jam infpeflionem acceda- 
44 mus •, hie enimvero illud ma^ime animadverti, quod ipfe fateatur Exerc. xvi. adco 
tenuem ejfe ipftus colliquamenti membranom . , ut , , niji fummam curam adbibeas, fa - 

1 Quod uteri tantum pars ell fuperior & cratiior. 
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■“ die c lijjiliat , fontctnque confufione liqiiorum turbet. Idcirco minus mirandum 
“ eft, fi ipfa etiam foetus rudimenta, quae juxta Harveum in medio hujus col- 
“ iiquamcnti funt, leviflimo momento elabantur, nec quaefita hoc tempore omni- 
“ no comparcant. Occafione hujus colliquamenti addit Harveus, foetum in 
“ eo natancem, ex utcro cerva: exemptum, regi Carolo I. a fe oftenfum. Llceat 
<4 etiam mihi fiiniliter, hie foetum humanum (eoque gratius naturae fpettaculum 
«* & inlblentius) memorare; viro cl. ac dodtifs. D. D. Clarke majeftatis regiae 
“ medico, vifum efie, in ovo fuo natantem, membris omnibus exquifite inftruc- 
“ turn &c confummatum. Quinetiam jam apud me pullus in y adfervatur, egre- 
“ gia corporis albedine in colliquamento fuo fpedlabilis, femunciam Fere longus ; 
“ quern nonitapridem illaefa delicatiffima iftamembrana ex ovo exemi. Videamus 
*• infpedl ioncivi tertiam, ubi optime monet Exerc. xvii ; ea qua jam vi/untur ftc plerun- 
•“ queeveuire, non enim (inquit) eft hoc perpetuum, cum magna fit in ovorum maturi- 
“ tale dive) /has, &c. Et paulo poll, quaaam ova die quinto minus perfetla fmt 
“ quam aha tertio. Confidera mihi, oblecro, an non hinc evenerit, ut ipfe pul- 
“ lum ante qualemcunque gallinte incubitum repererim ? Iftaque prseterea cundta 
“ mihi fuerint oblata, quae jam fupra explicui ? Ex quibus profedto confequitur, 
“ ndcire nos penitus quo praecife temporis momento pullus formetur in ovo, feu 
“ papula potius : illuil certum eft, non errafle peritum (ut eum vocat Harveus) 
“ difiedtorem, Volcherum Coiter, qui globulos fecundo poft incubitum die vi- 
“ dit j quod tamen negat Harveus. Prius vero quam ulterius pergam, non- 
“ nulla de ipfa haec macula five cicatricula annotare placet. Primo , inquit Harv. 
“ Exerc. xv. infpeffionis die dibla macula dilatatur, & in circulos difpertitur, qui pun- 
“ Hum album pro centra habent : equidem unicolorem vidi, hoc eft, totam albam, fed 
“ plerumque fpatium quoddam fufei coloris inter albefcentem circulum & cen- 
“ trum jam didtum interjaeet, qui longiori incubatu amplior fit, imo in plures 
“ circellos quafi diffinditur ; ipfumque tandem centrum evanefeit ; unde arbitror, 
“ maculas hafee omnes principio unicolores efie ; fed ope caloris materia ilia al- 
“ bida (quaecunque fuerit) e qua conftituitur, paulatim in circulos diflilit, tan- 
“ deipque in omnerh undique partem amota, purum ilium cicatricula* liquorem 
“ detegitatque oftendit. Fruftraergo quaeftionem hie agitat Harv. Exerc. xvii. 
“ pundtum hoc album, quod maculae centrum eft, in rubrum iilud faliens poftea 
“ convertatur ; nam fi quis rem attentius penfitet, exiftimabit potius, materiam 
“ hanc aibidam liquorem cryftallinum obtexifie duntaxat, pullumque in ipfo, 
“ ad cujus forte, dum molliffimus eft, defenfionem a natura comparataeft. Cae- 
“ taum de quarta jam infpedtione dicamus ; in qua nolo tarn folicite veritatem 
“ confedUti, ut in’virum, omnium faeculorum memoria dignum, quemque a Ion- 
“ ginquo venerari debeo, quicquam inverecundius admififle videar. Aio itaque, 
“ ea, quae ibi tarn eleganter curiofeque deferipfit, procul dubio veriffima elfe, at- 
“ que fic plane ipfi, dum per illaefum adhuc vitellum tranfpicere voluit, (ut 
“ fecifle eum non uno e loco hujus exerc. colligere poftiimus) apparuifte. Nam- 
“ que pulli corpufculum non eundemmet Temper in liquore fuo fitum obtinet, 
“ adeoque non lifdem fui partibus fe videndum praebet, ut mihi Taepius experto 
“ conftat : nec aliunde provenifle autumo, ut quae fuperius a nobis allata funt 
<l viri perfpicaciflimi diligentiam effugerint. Cum itaque apud me cogito nufpiam 
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“■ viderii ndvoputtum faliens, autlineam ullam fanguineam, quin tota pullicorpo- 
ratura repcriri queat, mirari fubit ifta verbaExerc. xvii : certo conflate futuri fcetus- 
“ nihil omnino hoc die apparere (tertio fcilicec) prater fang tineas lineas & pun El u in fa- 
** liens. Fateorequidem fub fioeni exerc. xviii-diccre ilium haec ; imm'jjo in aquam 
“ hmpi dam corporis rudiment o y quid ejus fa Hum fit , quid etiamnum defidetelur y cogni~ 
“ tu facile tffe : ita fe omnino res habet, atqui. id fecifie fe non meminit ; at de- 
** mus, fecifie •, forte femel velbis: unde facile evepire potuit, ut in foetu lacero 
ac lsefo, atque ex dvo fortafle imbeeilliori defumpto, omnia non perviderit. Quod 
“ fi experimentum hoc rite ac caute fuiflet adminiftratum, nequeo divinare quo- 
“ modo pullum non repererit. Sed quid fi ipi’e viderit? imo vidit profe&o, nec 
“ enitnaliud fonant verba ifta Exerc. xviii. In preveElieribus ovis aliquando fub finent. 

quarlidiei (imo ut plurimum > & citius, fi ova fpiritu & vigore abundent) nefcio quid 
“ turbidi veficulss pulf antes ob umbra t, i£c. Prcterea nebulam banc corporis rudi- 
“ mentum diferte appellat; fed m eo minus cum veritate confentire videtur, dum 
“ ex colliquamenti parte concoqui vult, circa veuarum principia concrcfcens effluvium 
“ vocat. Alibi vero adnaodum prope ad ipfam accrifit ; ubi fatttur dubitare 
“ fe, numnam faEla colliquamenti coagulatione una cum f anguine & punElo f alien te 
“ hoc etiam corporis capitifqtu rudimentum fiatim txifteret (uti revera cxiilit) fed 
“ temte adec & pellucidum (pulcbre omnino & verkffime) ut v fum prorfus effugeret , 
“ donee in fitum & mucarem crajfefcens y albedinem induat qua percitiatur : dum in- 
“ terim fanguis creffior ac rut dans in colliquatnmto tarn diapha.no facile confpicitur. 
“ Haec etfi paulo longiora exferibere tamen volui, quia ratio hinc optima peti 
“ pofiit, cur non difficulter pulli corpufculum adefie concedamus, etfi quapdoque 
** fortaffis inveniri nequeat. Etenira praecipue animadvertendum eft, alias foetus 
“ partes prte aliis magis confpicuas effe •, imo eas magnitudine &crefcendi veloci- 
M tate caeteras antevertere, quae ufu praeftatiores funt, ac magis neceffariae \ quales 
“ funt cerebrum inprimis, quod proportione reliquas omnes excedit fuperatque j 
** fpina etiam feu carina dorfi * quippe ab his, omnem fenfionem profluere mox 
“ oftendarr, quicquid contra de cordis five puncti falientis irritatione dicat Har* 
“ veus Exerc. xvii. turn autem cor ipfum, quod intra nebulofum hoc corporis. 
“ concrementtim (ut ex obf. noftra fecunda conftat) l'yftolas & diaftolas fuas vi» 
“ brans purpurei liquoris beneficio cernitur. Rcliquis infpedtionibus non immo- 
** rabor, in quibus omnia adeo clara & perfpicua jam funt, tamque accurate ab 
“ Harveo copiofeque enarrantur, ut nulla ftiper his contraverfia exoriri queat. 
** Caeterum hoc loco opportunum erit, ea quae contra fentenciam Harvei difpu* 
“ tavit vir cl. Antonius Evf.rha r di paulifper defpicere : quae & obfervationes 
*•* quidem noftras egregie confirmant. Enimvero vir ifte eruditifs. eandem nohif- 
“ cum fententiam de inftantanea animalium (ceu in proplafmate quodam) forma- 
M tione coropledritur ; eamque ex “ modo recenfuis Harvei verbis eruere velle vi- 
** detur : argumento (inquit) certiffimo, corporis rudimentum , etiarnfi pr<t exiguitate vi- 
** fumfugiat , una cum cordis cor puf ado deline art. Poftquam autem hiftoriam fuaro 
** de animalium ortu ab ,ex{Jerimentis cuniculorum exftru< 5 tam, abfolviflet, haec 
** habet : p. 73-. fed mirabitur fortaffe quifpiam , qued in primis meis obfervationibus 
punElifanguinei falientis & mentionem non fectrim ; fed mox initio meminerim embryonis 


• Pag. 22. lio. 5. Ant. Ever, de Ort. An. p. 54. 76. 
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“ jam confpicui rudiment}, &c. & paulo poll ; fateor (inquit) pun Hum faliens fi~ 
“ brafqtie fanguineas in ovo primum quid era apparerere{ in quern proculdubio errorenr 
“ non incidiffet, fi, ut in cuniculis, de quibus fummas ipfi gratias agimus, pa- 
“ ritcr in ovis experimenta fecifiet',) fed an eadem res it a fe babeat in genera - 
“ tione viviparorum , valde dubito , aut vix credo. Equidem vir cl. uti tu nos hac 
“ in parte fublevafti, ita nos tibi (uti fperamus) facem aliquam in oviparis ac- 
“ cendimus •, ut adeo ex iis, quae jam es didurus, fumma ifta cognatio, ab ipfo 
“ Harveo toties agnita, qute viviparorum generationi cum oviparis intercede, cla- 
“ rius percipiatur: namque ficpergisp. 74. ; In produblione cuniculorum pun Plum fan - 
“ guineum /aliens, fibraque /anguine*, poft jatlum futuri fetus rude fundament um miht' 
“ femper apparuere •, £sf hoc non tnodo in generatione cumculi, fed ipfnts etiam bominis 
“ obfervavi. Ac plufcula in utroque genere exempla profert, qua: apud ipfum au- 
«* torem inveneris. Profedo pundutn hoc faliens rubrum primis quibufque incu- 
“ bationis diebus potiffimum cernitur in ovo : infequentibus autem e confpedu abi- 
■«* re, neque amplius extra moveri, fed obtegi ac cooperire videtur ; ut optime (apud 
Hakveum* Exer. xvii.) Ulyffes Aldrcvandus annotavit : duo autem (ait) ifti meatus ■ 
«* venoft evidentiores confpiciebantur, alter vero major altero. Quifque hoc facile 
experiri potent; quocirca paulo durior in cl. virum hoc in loco eft Ha rve us, 
“ dum falli ipfum afierit. Ut fummatim dicam, ■haudquaquam dubito quin maxi- 
«* mus nofter Harveus fomationis partium pulli hiftoriam veriffime quidem ac-' 
* 4 curatiflimeque adornarit ; licet non eo quo extiterunt ordine (omnes enim ini-' 
** tio fimul co-exiftunt,) fed eo quo ipfi apparuerunt. Video autem, duo mihi 
«* hie monenda effe •, nufpiam fere eodem aut confimili ritu pulli exordium in 
“ colliquamento cerrri, fed pro varia ejufdem in illo fitu variaque ovi indole, nunc- 
hoc nunc aliomodo, fub obtutum cadere. Deindeexipfo Harv. aliud Ixer.xx. 
< l (etfijam fupra idem dixerim ;) ova qu*dampr*cocia & provefliora effe, omniaque 
44 explica t a magis habenlia\ alia tardiora , membrifque (quod Jumme notandum eft) mi- 
“ ms diftinHa apparere. Quanquam alias non parum ad banc rein faciant anni 
“ tempus , locus, externa f omenta, diligens incubatio, &c. Hasc autem ideo mo* 
44 nere neccflum erat, ne quis forte, dum obfervationum noftrarum experimenta- 
“ capere aggreditur, eaque qua: dixi non continuo offendat, eas aut fublefta: fidei, 
“ aut faltem hallucinatum me, effe arbitretur. Quoniam autem ex didis eviden-* 
“ ter liquet, longe aliter fe habere formationem pulli in ovo, quam ab Harveo 1 
** exiftimatum eft •, confequitur profedo, eorum magnam partem, quae ex hifto- 
** ria a fe deferipta deduxit, erroris haud immunem efle : uti funt ea, qute exerc. 
“ li. de generationis ordine habet ac particula genitali prima; quaque exerc. lii. 

“ de dignitate ac praeftancia fanguinis, ejufque primo ortu ; de fenfione pundi 
“ falientis ; nonnulla etiam, qute de ovo tradidit, quod a fola gallina abfque ullo 
“ ufpiam galli initu concipi pofle faepius afferit ; alias vero diierte fibi adverfa- 
44 tur exerc. xxviii. quicquid autem garriant aniculse, hoc omni vere experiential 
44 repugnare certum eft. Quin etiam de pulli in ovo nutritione, ob incognitunv 
44 adhuc Needhami ac Stenonis dudum inteftinalem, ac adeo de ejufdem re- 
“ fpiratione (cujus obf. pulcherrimam nadus fum,) dum intra ovum concluditur j 
44 fed de his aliifque, quae hue attinent, uti de fede libidinis in gallinis, earumque 
44 foecunditate a galli coitionibus magis minufve auda, ubi plus otii erit, difeep- 
44 tabo.” 
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April 4. Mr. Hooke made an experiment with two pieces of glafs ftiffly 
rubbed upon one another, to lhew that there may be the fame incidence of rays, 
and yet various colours. And he was ordered to bring an account of this ex- 
periment in writing at .the next meeting, together with his confiderations upon 
it j as alfo to draw up and give in an account of the experiment, made at the 
laft meeting, with fal-nitre diffolved in common water. 

Mr. Oldenburg produced a printed fheet in folio, dedicated to the. Royal So- 
ciety by Dr. John Swammerdam, a phylician in Holland, concerning the 
ftru&ure of the uterus and ovarium belonging thereto, &c. It was recommended 
to the confederation of Dr. Smith and Dr. Brown, who were defired to make 
a report to the Society at their next meeting, of what might be peculiar 
in it. 


Mr. Oldenburg communicated a letter to him from Mr. Newton, dated at 
Cambridge 30th March, 1672 ", containing his anfwer to the difficulties objected 
by Monf. Auzout againft his refletting telefcope : as alfo the queries of Monf. 
Denys concerning it; together with Mr. Newton’s propofal of a way of ufing, 
inftead of the little oval metal in that telefcope, a cryftal figured like a triangu- 
lar prifm. 

Mr. Hooke was ordered to make fuch a cryftalline prifm for the defign men- 
tioned in Mr. Newton’s letter, and to try the fame. 

• There was read a paper of Dr. Grew, lent to Mr. Oldenburg from Co- 
ventry, 12 March, 1674-, containing fome obfervations about fnow j which was 
applauded as an ingenious difcourfe, and ordered to be regiftred \ 

Mr. Hooke promifed to bring in fome other experiments of colours at the 
next meeting. 

The reading of Dr. Croune’s Latin difcourfe, De Formations Pulli in Ovo, was 
ordered to be continued when himfelf fliould be prefent. 

April 10. At a meeting of the Council were prefent. 


Sir Robert Moray vice-prefident. 
The lord vifcount Stafford, 

The lord Henry Howard of Nor- 
folk, 

The lord bifhop of Chefter, 

Sir Theodore des Vaux, 


Dr. Goddard, 

Mr. Colwall, 

Dr. Walter Needham, 
Mr. Creed, 

Mr. Oldenburg. 


• Letter-book, vol. v. p. 193. An extradl of 0 Regiller, vol. iv. p, 91. It is printed in the 
It is printed in the PhiloC Tranfadt. vol. vii. n® Philofoph. Tranfad. vol. vii. ft° 92. p. 5193, for 
$2. p. 4034. March, 1673. 
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There was made a propofal from Mr. Evelyn by Mr. Oldenburg, for 
letting out Ghelfea college to be a prifonhoufe during the war * j together with 
an intimation, that Mr. Evelyn hoped to procure a Fent of one hundred pounds 
a year for it, befides fome neceflary repairs of the houfe. Hereupon it was or.- 
dered. 

That the prefident, the treafurer, and the fecretary, who officiates, fliould 
have power to agree, in the name of the council, with Mr. Evelyn, about the 
matter propofed, and conclude with him and his collegues, if the above-men- 
tioned hundred pounds per annum, together with good repairs, could be obtained j 
and that upon the agreement concluded, they make a report to the council, in 
order to its palling under the feal of the Society : and that Mr. Evelyn be thanked 
for his care of the concerns of the Society : 

It was propos’d by the lord Howard, that care might be taken to let out the 
the five acres of land lying about Chelfea-college, to fome perfon or other, who 
would hedge it about, for any rent. 

Sir Robert Moray hereupon propofed, that he would Ipeak with captain 
Thornhill about letting that land. 

It being mentioned by Mr. Hooke, who was called into the council, that Sir 
Joseph Sheldon had fpoken to him of fifty acres of land, which he believed 
to belong to Chelfea-college ; it was ordered, that the prefident fhould be defired 
by the council to take notice of this information, and to confer with Sir Joseph 
Sheldon about it. 

The bilhop of Chefter propofed Dr. Grew to be a curator to the Society for 
the anatomy plants for a year, upon fubfcriptions, amounting to fifty pounds, 
to be made by fuch members as lhould be willing to contribute thereto. 

The council approved of this propofal, and ordered, that it lhould be fignified 
to the body of the Society at their next meeting, in order to aftual fubfcrip- 
tions. 


It was moved by the vice-prefident, that whereas Thurfday proved inconveni- 
ent to divers confiderable members of the Society to meet, that day might be 
changed again, and Wednefday appointed for the weekly meeting- day, as it had 
been formerly. 


The council approved of this change, and ordered, that it be fignified to the 
Society at their public meeting, on the Thurfday following. 


It was ordered, that the treafurer pay one year’s falary to Mr. Hooks. 


* With the States-General. 


April 
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April 11. The Society did not meet* 

April 1%. Mr. Hookb was ready to make ait experiment by a prifm, viz. to 
deftroy all colours by one prifm, which had appeared before through another : 
but there being no fun, as was neceffary, the experiment was deferred. 

Several letters to Mr. Oldenburg, concerning matters relating to the Society* 
Were read. 

1. From father Pard 1 es thejefuit, profeffor of mathematics in the college of 
Clerntont in Paris* dated there April 9, 1672, N. S ’. containing fome objecti- 
ons againft Mr. Newton’s theory of light and colours. 

2. A letter from Mr. Newton, dated at Cambridge April 13, 1672 r , con- 
taining an anfwtr to the Objections of the faid jefuit. 

3. Another letter from Mr. Newton of the fame date \ anfwering fome ex- 
periments propofed by Sir Robert Moray for the clearing of his theory of light 
and Colours. 

4. From Signor Malpighi, dated at Bologna April 5, 1672, N. S. *, exprefs- 
Ihg his readineft to corhply with the Society’s defire, that he would continue 
his diligence in the anatomy of plants, and his obfervations on the formation of 
a chick in the egg. 

Mr. Codk having produced a concave of fteel for a reflecting telefcope, which* 
he faid, he was not able to make all over of the fame hue, it being in its great- 
eft part darker than in the reft about the edges ; he was ordered to polifh it as 
it was. 

Mr. Hooke propofed a way of making thefe reflecting concaves in great 
numbers, and poliflied by the means of two dyes, one concave, the other con- 
vex, putting between them a plate of filver, and then flamping them with the 
mint-mill. 

It was doubted by Mr. Robert Moray, whether it would be polifhed this 
Way, and keep its figure. However, it was thought worth trying » and therefore 
it was ordered, that Mr. Slincesby fhould be defired from the Society to fee this 
experiment tried for them. 

There were read fome obfervations Concerning the voyage lately made to Eaft 
Hudfon’s Bay, and the ftate of that country and its inhabitants, communicated 

* Letter-book, vol. v. p. 204. It is printed in • Letter-book, p. *22. It is printed inthePhi- 
tliePhilofoph. IVanraft. vol. vii. n° £4, p. 4087. lofoph. Transit. n° 83. p. 4 05$. 

r Letter-book, vol. v. p. 218. It is printed * Letter-book, vol. v. p; iofc. 
in the Philofoph. Tranfaft. obi fupra p. 4091. 
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to Mr. Oldenburg upon his inquiries, by captain Guilliaume and Mr. Bailey, 
two of the chief perfons employed in that voyage, who had wintered there. Thefe 
queries and anfwers were ordered to be regiftered u , and were as follow : 

“ 1. What time of the year they fet out from hence, and when they arrived 
“ at the place intended ? Ref. They fet out June 5. and landed Auguft 22. in 
“ the bottom of Eaft Hudfon’s Bay, being fifty degrees and forty-five minutes 

north latitude, and diftinft from the welt bay, the place of captain James’s 
“ wintering, which was in fifty-two degrees and thirty minutes latitude. 

“ 2. In what degree of latitude they met with the firft ice, and at what time of 
“ the year ? Ref. In fifty-nine degrees j in the beginning of Augult, they met 
“ with icy iflands moving. 

44 3. How far north they failed ? Ref. Firft, to the entry of the ftraits, that 
“ let them into Hudfon’s Bay, which entry is at fix and .an half degrees north 
“ latitude, whence they run up higher to the latitude of fixty-three degrees (the 
“ moft northward place they went to) and thence they run down again near three 
44 hundred leagues due fouth, to about the latitude of fifty-one degrees, and Ion- 
44 gitude about three hundred and feven degrees. 

“ 4. In what month the moft northern parts, which they muft make, are moft 
44 convenient to pafs ? Ref. In Auguft and September ; and they hope they 
44 Ihall be able hereafter to go and come in one and the fame fummer, by ordering 
44 their voyage fo, as to be there about the middleof Auguft, and by coming away 
44 about the beginning of September, the commodities of the place lying, upon 
44 agreement with the natives, ready to be fhipped immediately upon their arrival. 

. 1 

44 5. What depth of water they had where their Ihip anchored, and they win- 
“ tered ? Ref. About nine or ten foot, but in the ftrait’s mouth, it is fo deep, 
44 that they found no ground at three hundred fathoms ; and all along within 
44 thofe ftraits deep, enough, though many iflands every where. 


44 6. What they obferved as to the variation of the needle ? Ref. At fifty-- 
44 three degrees they reckoned no variation j about fifty-four degrees they reckoned 
44 about one degree of variation, weftward ; and thence the variation increafed 
44 very confiderably, fo that, at the entry of the ftraits in fixty-one degrees and 
44 an half of latitude at Cape Worfenam, the needle varied thirty-two degrees 
44 weftward, and at fixty-three degrees at Digges’s ifland, it varied about thirty-fix 
44 degrees ; but running down to the fouth for about three hundred leagues, to 
44 the latitude of fifty degrees and forty-five minutes it varied twenty-fix degrees.. 
44 Captain James reckoned twenty-nine degrees variation white he wintered. 


44 


44 7. What -obfervable about the tides ? Ref. In thofe ftraits there runs a con- 
ftant tide, eaft fouth eaft, and weft fouth-weft, but in the bay it runs north 


• Regilter, vol. iv, p. 190. 
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44 and ibuth *, entering into the ftraits a fouth-eaft and fouth moon maketh a full 
“ fea*, but further within the ftraits a fouth moon doth it ; and where they 
“ wintered a fouth fouth-weft moon maketh a full fea. The tides commonly 
“ rife not above eight foot perpendicular bight, though they are much governed 

by the winds, which are very variable there, and being high from the north- 
“ weft, raife the tides to the hight of twelve foot in Rupert’s River. 

44 8. Whether the thick foggy air did make their compafs move fo dully, that 
44 it would not traverfe ? Ref. This, they apprehend, would come to pafs, but 
“ they prevented it by ufmg Mufcovy-glafs. 

“ 9. What kind of people the natives are where the wintered ? Ref. They 
44 are tawny, living in tents, which they remove from place to place, according 
“ to the feafons of hunting, fowling, and filhing. Their arms are bows and ar- 
“ rows*, their meat .'is venifon, wild fowl, (as geefe, partridge) and rabbits, all 

which are as white as fnow, and in great abundance * the captain affirming, 
44 that he had killed feven hundred fuch white partridges. They have alfo ftore 
44 of fiffi, as fturgeon, large pikes, falmon-trouts, taken by them with nets j 
44 great filh they had feen none, but fome fea-horfes and feales, going into the 
** bay •, no cod nor whales. As to their drink, they ufe much the broth of their 
• 4 boiled venifon, no crude water. Concerning their phyfic, they ufe chiefly 
44 fweating, not by taking any thing inwardly, but by making a kind of ftove, 
44 heating many ftones red hot, in their tents, and then pouring water upon them, 
44 whereby they are made to fweat exceffively, in which condition, when they 
44 have fat a while, they run out into the fnow, whereby they fay their pores 
44 are prefently clofed again, as they were opened by the heat, laughing at the 
44 Europeans, that caufe themfelves to be rubbed and dried with cloths. They 
44 live many of them to a great age, to an hundred and twenty years. From the 
44 fouth-weft ofCarleton ifland, about fifty degrees latitude, there came many In- 
44 dians to them, that were fix foot nine inches tall, living among the freffies, 
44 and much upon filh, on the river Moufibi, that is the river of elks, fo called 
44 from the ftore of elks, that are to be found there. 

44 The commodities they delight in are coarfe cloth, iron, hatchets, hammers, 
44 kettles, pins, needles, and fuch like, very ready to exchange them for beavers. 

44 10. What kind of foil it is, and what it produceth? ReC It is moft clay 
44 ground, plain, and very molly, bearing no grain at all, only vetches, goofe- 
44 berries, ftraw-berries, cran-berries. It abounds in wood, efpecially birch, wil- 
44 low, and firr-trees which laft kind of tree hath an excellent turpentine (as 
44 they cal i it) on its bud, which boiled in their beer they found very wholefome, 
44 and reftoring them to ftrength and vigor when they looked pale, and were fick 
44 and weak. 

44 11. What animals the country affords? Ref. Store of deer, hares, elks, 
44 and beaver, all which are very good meat : for other beafts, there are white 

44 foxes. 
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“ foxes, white bears, white cats, all yielding excellent furr, which is exceeding 
“ thick. 

“ 12. What obfervable chiefly about beavers ? Ref. They faid, they had not 
“ been up fo far into the frefhes, (for upon them they only live) as to fee them- 
“ felves their manner of living and breeding; but they had been told by the 
“ Indians, that they build their lodges two ftories high, cutting pieces of wood 
“ from the neighbouring trees, of that length and bignefs, as is requifite for their 
“ purpofe, and then meeting a competent number of them together, whereof the 
“ one half place themfelves on one fide of the piece to be fhoved away, and thurft 
“ their tails under the wood to the other fide, where the other half {landing ready, 
** do fatten their teeth into the tails of the other, and fo Ihove away the wood 
“ to the place defigned to build in, where they raife two ftories, to the end, 
“ that when the water fwells, they may go up to the other ftory, in whith they 
“ alfo breed their young ones. Beavers live not upon filh, but rinds of trees* 

“ 13. How the captain of our Ihip and his company ordered thcmfclves as to 
“ their manner of living, whilft their (laying there ? Ref. When they came on 
“ Ihore, they built themfelves a houfe of wood, and dug a cave fome eight or 
“ ten foot deep, into which they put fome barrels of good beer, which at the 
“ time of their coming away being taken up again, after it had. remained there 
“ eight or nine months, proved very excellent liquor. Mean time they brewed 
“ all the winter long, or the provifion of malt they had taken with them ; 
** and for their meat they went a hunting, and with their guns killed ftore of 
“ deer and fowl. 

“ 14. What temper they found that country of in the months of May and June ? 
“ Ref. The fpring began in May, in June they found it pretty hot in the day* 
“ time, and ftore of mulkittos, but froft in the night. 

“ 15. How they had their health there? Ref. Reafonably well ; only in re* 
“ turning they found fome trouble of the fcurvy, and that chiefly in their mouths. 

“ 16. What government and religion they have amor^ft themfelves?. Ref. 
“ They have fome chief perfons that are above the reft, yet working with thorn } 
“ they found no quarrelling amongft them ; they love keeping one’s word; are 
w very fenfible of love and kindnefs j and they exprefs their hearty forgivenefs, 
“ by a gefture .of throwing the arms behind their back, which when they do, 
“ you may rely upon them as perfe&ly reconciled. They acknowledge fome fu*- 
“ preme power, which they call Maneto, and they have a Pawaw, by whom 
“ they addrefs themfelves to their God, and acquaint him with their neceffitieS, 
“ which Pawaw returns them anfwet of help and relief, and that Commonly 
<( upon conditions of giving fuch and fuch commodities, among which tobacco 
“ is one of the chief.’* 


The 
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The Society was made acquainted with the two particulars lately puffed in the 
council April 10, 1672 : the one, that the day of the Society’s weekly meetings 
was henceforth to be on Wednefday again, as it had been formerly j becaule 
Thurfday proved inconvenient to divc-rs confiderable members of it, who were 
afTiduous at their meetings. Upon which it was ordered, that tickets lhould be 
fent to the members about London, who were not prefent at this meeting, to 
give them notice of this change. The other was, that the bifhop of Chefter had 
propofed Dr. Grew to be a curator to the Society for the anatomy of plants for 
a year, upon fubfcriptions amounting to fifty pounds, to be made by fuch mem- 
bers as lhould be willing to contribute for the raifing of that fum j and that the 
council had approved of that propofal, a form alfo being drawn up, and now 
ready for the fubfcriptions of fych, as would freely contribute to fo good a work. 

• It was ordered, that the thanks of the Society be returned to the lord bilhop 
of Chefter for this propofal, and to the council for their approbation of it : 
as alfo, that his lordlhip be defired to take care of the fubfcriptions. 

' Mr. Hooke promlfed fome experiments about colours at the next meeting. 

April 24. Signor John Dominic Cassini and Francis Vernon, Efq; 
were propofed candidates by Mr. Oldenburg, they both having intimated their 
defignsor being elected into the Society, in their letters from Paris of April 23, 
1672, N. S. * 

Mr. Hooke fhewed two experiments of colours with a couple of prifms. By 
the one it appeared, that one prifm took off the colours, which the other had pro- 
duced : by the other, that feveral colours were made by feveral refra&ions. He 
was ordered to give in the particular description of thefe experiments to be re- 
giftred. 

Signor Cassini*s letter to Mr. Oldenburg of 23d April, 1672, N. S. pre- 
fenting the Society with the printed defeription of his late obfervations concern- 
ing the periodical motion of a great permanent fpot in Jupiter, and the pheno- 
mena of the late comet, was read. 

Mr. Oldenburg read alfo the letter of thanks y , ordered by the laft meet- 
ing to be returned to Signor Malpighi, which was approved of, and ordered to be 
fent away. 

There was likewlle read a Latin letter to Mr. Oldenburg, from Dr. Tho- 
mas Cornelio, dated at Naples 5th March, 1674, N. S. * expreffing his great 
refpeft for the Society, and its inftitution j accompanied with a letter of his in 

* Signor Cassini's letter is inferted in the Let- 7 Tt is dated April 24, 167*, and is entered 
ter-book, vol. v. p. 229, and Mr. Vernon’s, p. in the Letter-book, p. 231. 

228. * Ibid, p.179. 

Italian 
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Italian, to John Doddington, Efq; the king’s refident at Venice *, containing 
clivers particulars relaring to the tarantula, and the relations of perfons pretend- 
ing to be dung by them. 

May 1. Signor Cassini and Mr. Vernon were again propofed candidates 
by Mr. Oldenburg, upon the defire of both of them exprefied in their letters 
of April 23, 1672. N. S. 

Dr. Willis prefented to the Society his book, intitled, De Artitna Brut or um 
Exercitationes du<e t prior Pby/tologica, altera Patbologica^ printed at Oxford, 7672, 
in 4to. 

Mr. Boyle Ihewed an experiment, importing, that water will ealily pafs where 
air will not. He was defired to give the contrivance of the whole, andhiscon- 
fiderations thereupon in writing, to be regiftred. 

Mr. Oldenburg read a letter from Mr. Lister to the archbifhop of York, 
dated at York 10th April, 1672 V and by his grace communicated to the lord 
archbiffiop of Canterbury, who delivered it to Sir Robert Moray, in order to 
be imparted to the Society. It contained an exadt account of the excifion of a 
done from under the tongue of a man, where it had been breeding about eight 
years. It had vifible impreflions upon it of fome capillary veflels, amongft which 
it grew; and it was fcabrous and fand like, though the fubftance was tophace- 
ous. 

Dr. King affirmed, that he had found the like done come away out of the tongue 
of a gentleman. 

Mr. Boyle remarked, that he had feen the like. 

Dr. Kino related on this occafion, that having opened a gentleman, who 
died upon drange fwooning fits, he found, after long inquiry had been made of 
the feat of his difeafe, a fmall done on the top on the infide of the arteria venofa, 
depreffing the veflel, and thereby hindering the circulation. He was defired to 
give this relation in writing for the regider-book. 

There was read another letter from Mr. Lister to John Brooke, Efq; 
dated at York 12th April, 1672 % containing an obfervation about the genera- 
tion of hair-worms, and diewing, that fuch things, as are vulgarly thought ani- 
mated hairs, are very infedfs, nourilhed within the bodies of other infeds, as 
ichneumones are within the bodies of caterpillars. 

2 A tranflation of it is printed in the Philofoph. in the Philofoph. Tranfaft. n° 83. p. 4062. 
Tranfaft. vol. vii. n° 83. p. 4066. c Letter-book, vol. v. p. 215. It is printed in 

b Letter-hook, vol v. p. 208. It is printed the Philofoph. Tranfaft. vol. vii. n° 83. p. 4064. 

There 
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The lord bifhop of Chefter affirmed, that he had found the like } which was 
confirmed by an obiervadon of Mr. Boyle. 

There was read a letter of Richard Townley, Efq* to Mr. Oldenburg, 
dated April 15, 1672 d , containing an obfervation of his, that if .two thermo- 
meters, which in his chamber correfponded exadly with each other, one being 
fb placed in a coal-pit as not to be in the way ol the current of air, was found 
, by him to have kept above two months at a conftant ftatipn ; whereas during 
that time the thermometer at home varied very much. 

May 8. A book intitled, A New Tears Gift for Dr. Wittie , by George Ton- 
stal, M. D. was prefented from the author to the Society. It related to the 
controv.erfy between them concerning the Scarborough Spaw. 

The minutes of the laft meeting being read, and Mr. Lister’s letter concern- 
ing the production of hair-worms again taken notice of, Mr. Willoghby 
affirmed, that he had found in all forts of fifiies and birds, which he had opened, 
as alfo in fome quadrupeds, fuch worms lying loofe in the cavity of the belly, 
without the guts. He promifed to lend to the Society the names of all thole 
animals, in which he had found them. 

There was read a letter of Mr. Newton’s to Mr. Oldenburg, written from 
Cambridge, May 4, 1672 d , containing his judgment of Monf. Cassegr aine’s 
telefcope, like that of Mr. James Gregory, defcribed in his Optica Promota , 
printed in the year 1663, with a hole in the midft of the optic metal to tranfmit 
the light to an eye-glafs placed behind it. 

Mr. Cook produced a piece of Heel polilhed, to be ufed in the reflecting 
telefcope. 

Mr. Hooke was defired to make tryai with it, though he faid it was falfely 
polilhed. 

Dr. Grew, the new curator for the anatomy of plants, Being prefent, was 
defired to produce fome obfervations on that fubjeCt at the next meeting} which 
he promifed to do. In order to which it was ordered, that Mr. Hooke Ihould 
deliver to him the Society’s microfcope. 

May 15. Dr. Grew made fome obfervations about the lecundine, or inner- 
moft cover of the feed in plants } of which he produced a defcription in writing, 
which was ordered to be regiftered * •, as was alio the fchemfc, which he gave in, 
containing the heads of the moll; cohfiderable particulars concerning vegetables, 

* Letter book, vol.v. p. 227. f Regifter, vol. iv. p. 187. It is publifhed in 

4 Letter-book, vol.v. p 239. It it printed hi» Anatomy of Plants, Edit. London, 1682, folio, 
in the Philofoph. Tranfaft. vol. 5. n° 53. p. 40S7, 

Vot. III. H Mr; 
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Mr. Smethwick brought in an inftrument (hewing the angles of refraftion ; 
and was defired to draw the figure of it, and to defcribe the confirmation and 
ufes thereof. 

i 

Mr. Hooke made fome experiments relating to Mr. Newton's theory of' 
light and colours, which he was defired to bring in writing to be regiftcred. 

May 22. Signor Cassini was eleded unanimoufly. 

Mr. Vernon was likewife elected. 

The fecretary was ordered to fignify to Signor Cassini his election. 

Dr. Grew (hewed the Society, in a microfcope, the conformation of the pith 
in vegetables, viz. that the whole pith is nothing but a rete mirabilty or a 
•wonderful complication of exceedingly fmall fibres ; of which he gave in a larger 
account in writing, which was ordered to be regiftered *. 

He was defired to profecute this fubjefi, in order to find out the ufe of the 
pith, and to confider the variety and difference of the piths in feveral plants ; as in 
bull-ru(hes, elder, cork, &c. their figures, whether circular or angular; as al(o 
whether they be always dry or juicy in young plants, &c. Farther, to cut the 
wood afunder, and to cut the wood into the pith, to fee how the plant will grow. 

Sir Robert Moray brought in an account of cocao-trees, their planting and 
culture, the way of curing them, the obfervables in their fruit, &c. tranfmitted 
to him by Sir Thomas Linch from Jamaica; which was ordered to be re- 
giftered \ 

! 

Mr. Hooke made fome more experiments with two prifms, confirming what 
Mr. Newton had faid in his difcourfe on light and colours, viz. that rays of the 
light being feparated by one prifm into diftind colours, the refiedion made by 
another prifm doth not alter thofc colours. 

It was intimated by Mr. Hooke, that thefe experiments were not cogent to 
prove, that light confifts of different fubftances or divers powders, as it were; 
but that thefe phaenomena might be explained by the motion of bodies pro- 
pagated. 

Mr. Boyle produced fome of the plant dutraa, lent him out of the Eaft 
Indies ; which is a kind of ftramonium, and famous for fo taking away the under- 
ftanding of perfons, that, when they recover, they, remember nothing of. what 
they did, or was done before them, during that (lupefadion. 

* Mr. Oldenburg’s letter to Signor CassiHi h Regifter, vol. iv*. p. 1S8. It is publiihed in 
for that purpofe, was dated 27th May, 1672, and bis Anatomy of Plants, b. 2. c. 
u entered in the Letter-book, vol. v. p. 251. 1 It does not appear in the Regifter. 

• • •• < 'He 
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. He mentioned, that he intended to make Tome tryals with it upon dogs, and . 
in particular, whether it be true, that that ftupor can be taken away in a very 
fliort time, and in what quantity it will kill. 

The Society adjourned till June 5th, the Wednefday following being the anni- 
verfary of the king’s birth and reftoration. 

June 5. The Society did not fit ; but there was produced before the members 
prefent, by Mr. Conyers, a fpeaking trumpet of a different fafhion from that of 
Sir Samuel Morland k , by a pipe in a pipe rendering the voice by reflection. 

< He was thanked for the refpeft intended by him to the Society, and acquainted, 
that at their next meeting they were likely to recommend this contrivance to the 
examination of fome of their members. 

• June 12. At a meeting of the Council were prefent 

Sir Robert Moray, Vice* Sir Theodore de Vaux, 

Prefident, Mr. Aerskine, 

Sir Paule Neile, Mr. Oldenburg. 

It was ordered, that Signor Malpighi’s book, intitled Marcelli Malpighii Phi-> 
lofopbii & Medici Bononienjis Dijfertatio Epijioiica de Formatione Pulli in Ovo t be . 
printed by the printer of the Society ■, and the form of the licenfe to be as. 
follows ; 

» ' ■ 

: . : “ Junii 12* 1672. 

“ In concilio Regiae Societatis Londini ad icientiam naturalem promovendam 
“ inftitutae. 

“ cTraftatus, cui titulus Marcelli Malpighii Philofophii & Medici Bononienjis - 
“ Dijfertatio Epijlolica de Formatione Pulli in Ovo, Rtgiae Societati dicata, imprw 
“ maiur a Johanne Martyn, didlae Societatis typographo.” 

■ At a meeting of the Society on the fame day Mr. VbRnon was admitted. 

Dr. Grew (hewed the Society in a microfcope thofe trachea of a fpiral form,* 
defcribed by Signor Malpighi to be in all vegetables: and of this he gave the • 
dcfcription in writing, which was read, and ordered to be regiftered '. 

’ Mr. Oldenburg prefented from the author a book oP Dr. Swammerdam, by - 
whom it was dedicated to the Society m , and intituled Uteri Mutiebris Fabrica , una 

• k An account of his fpeaking trumpet, with its . In the dedication Dr. Swammerdam declares 
ufe both at fea and land, was publilhed at Lon. nejcire fe, quo failum Jit f»to, ut, quemadmodum 
don in 1671. . . . , v .• Cbrifliainu orbit non minima religionis futt incrtmcnla 

1 It does not appear in the Regider. Anglic genii debet-, ita.uitimu dijfialiimifque bis' 

• H 2 cum 
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cum Metbodo nova Cavitates Corporis ita praparandi, ut fttam femper genuinam 
faciem fervent: Printed at Lyden, 1672, in 4W. 

It was ordered, that a letter of thanks be written to him ", alluring him of the 
kind reception of his prefent, and refpeCt. 

Mr. Oldenburg read a letter from Signor Magalotti, dated at Florence, 
20th May, 1672, N. S. 0 giving an account, accompanied with a fcheme, of a 
Venetian project of a perpetual lamp made up in a cryftal vial with fpirit of 
wine and a wick of gold, fo contrived, that fuppofing the fpirit of wine converted 
from a liquor into finoke, and from fmoke into vapour, will turn again into an 
inflammable liquor, there may be a perpetual circulation, and confequently a 
perpetual lamp. But feveral of the members declared, that fpirit of wine being 
once deftroyed by the Are will not turn into fpirit of wine again. 

Signor Magalotti had inclofed in this letter a relation of Dr. Gornia, phy- 
fician to the Grand Duke, when the latter was in England, concerning an antient 
man living in the mountains of Italy, out of whofe leg, being ulcerous and 
negle&ed, a horn was grown of a confiderable bignefs. 

Mr. Oldenburg produced Mr. Newton's anfwer to Mr. Hooke's confedera- 
tions upon his difeourfe on light and colours; which anfwer was read in part, 
and ordered to be copied for the perufal of Dr. W ren and Mr. Hooke, and 
then to be regiftered T . 

Mr. Hooke was put in mind to bring in at the next meeting fome experiments, 
that do not depend on the lhining of the fun, together with thofe that require 
fun- Ihine. 

June 19. Mr. Hooke’s account of fome experiments on refractions and 
colours, lately made by him before the Society, was read, and ordered to be 
regiftered as follows : 

“ In order to examine, whether feveral colours, after the firft refraction, would 
** have feveral refractions, I made feveral experiments ; and the firft was, I 
** took two prifms, and with the one I caft the rays of the fun upon a wall, at 
** a confiderable diftance ; by which means the feveral colours of the rainbow 
** appeared in a line at right angles with that of the prifm, viz. red, yellow, 

Umporibus af>ud earn invent a Jit ratio, qua, mijps vol. v. p. *75. 

inambus JcholaJiicorum dUputatiinibus, bona arte s • This letter was written in EngliJh, as appears 

feientix in jolido iocentur. iguod ipfum, ut non from Mr. Oldenburg's anfwer of 13th June, 
foflremam gloria Britannic a partem abfoh.it, ita ht 1672, Letter-book, vol. v. p. 271. 
tau'a eft, ut in natur. In phuofophia netotio ad nut - p It does no: appear in the Regifter, but it is 

turn aliud quam Regia Societatu tribunal provocate printed in the Philofoph. Tranfadt. vol.vii. n 0 88. 
utel aufit vet debeat. p. 5084. lor November ,1672. 

» Mr. Oldenburg's letter was dated 1 th « Rugilter, vol. iv. p. 194. 

Jane, 1672, and la infested ia the Letter-book, 

•* green* 
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44 green, blue, and purple : then with a fecond prifm, placed in a paralldifm 
44 with the aforefaid line or order of colour, I a fecond time refradted the rays 
44 of the fun, or the feveral-coloured rays, and thereby found, that all the faid 
** colours would be a fecond time refradted, and yet keep their feveral colours 
44 diftindt in the fame order, without very fenfibly intermingling any other colours 
“ with any of them. Moreover I found, that the feveral colours, though they 
“ kept their former order, viz. the fecond refradted red, yellow, green, blue, 
44 purple, kept the fame order and poficion with the firft refradted red, yellow, 
44 green, blue, purple ; fave only, that whereas I held the fecond prifm in a 
44 parallelifm with the order or line of colours, the colours call upon the wall 
“ by this lecond refradtion were not parallel, but alkew, or oblique; and, upon 
44 examining which was mod bent from the parallelifm by refradtion, I found the 
“ purple, and the reft lefs, in their order : that is, that the purple was fartheft 
44 diftant from the firft line of' refradted colours, and fo confequently, according 
“ to the hypothefis of the differing refradtion of colours, purple had the greateft 

refradtion, blue the next lefs, ' green lefs than that, the next yellow, and red 
44 the leaft of all; which feems at firft much to confirm Mr. Newton’s theory 
44 of colours and light ; but yet I think it not an experimentuum cruris , as 1 may 
44 poffibly Ihew hereafter. 

44 Next, I tried a fecond experiment, by calling with the firft prifm the line or 
44 order of colours upon the wall, and taking a black ftick, and laying it exadtly 
44 parallel with the faid line, lo as to touch the upper or under fide of the faid 
44 colours, if the colours were call in a horizontal pofture, or the right or left 
44 fide, if caft in a perpendicular pofture : then taking a fecond prifm, and hcld- 
44 ing it exadtly parallel with the ftick or the line of colours, and looking through. 
44 the fame, 1 could plainly fee the ftick and the colours ; and whereas, with my 
44 naked eye the colours feemed juft to touch the ftick, and to be parallel there* 
44 with, now they feemed to lye alkew, and the ftick to pafs through them; and, 
44 which way foever the refradtion of the fecond prifm did bend the rays, that way did 
44 the purple bend molt, and the red leaft ; infomuch, that 1 have often obferved, 
44 that when the colours of the firft rainbow were caft above the ftick, by looking 
44 on them thus, I could fee them on the other ; which at firft: feemed not a 
44 little ltrange. 

44 Thirdly, I caft the colours by the firft prifm upon the floor, or ceiling, or 
44 wall, and with the fecond prifm held exadtly, or, as near as may be, parallel 
44 with the firft, I looked at thofe colours, but by fuch a fide of the prifm as 
44 refradted the rays quite contrary to their refradtions in the firft prifm ; and it 
44 was obvious to fee, that by turning the fecond prifm (wbilft in its parallel 
44 pofition) round on its axis gently, the colours on the floor, wall, or ceiling, 
I 4 would by degrees quite vanifti and difappear, and the rainbow (if I may fo 
44 call the breadth of colours which before poflibly was. almoft a fpan breadth 
44 upon the place, contradted itfclf by degrees to the breadth of the firft prifm ; 

44 but if the faid rainbow was looked on through the fecond prifm with a refradlion 

44 the 
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• the fame way with the refradtion of the firft, the breadth of the fame was 
“ very much ftretched, and made a fpan and a half, or two fpans, broad. 

• “ Fourthly, I took two thin pieces of glafs well plained and polilhed, the 
“ thinner they are (fo they do not break) the better ; and putting them one 
“ upon another, I preft them hard together till there began to appear a red- 
•“ coloured fpot in the middle ; then continuing to prefs them clofer, I could 
plainly fee feveral rainbows, (as I may fo call them,) of colours, encompaffing 
“ the firft plate ■, and continuing to prefs the fame clofer and clofer, at laft all 
“ the colours would difappear out of the middle of the circles, or rainbows, and 
“ the middle would appear white; and if yet I continued to prefs the faid plates 
together, the white would in feveral places thereof turn into black. The firft 
“ colour that appeared was red, then yellow, then green, then blue, then purple ; 

then red, then yellow, green, blue, purple ; red, yellow, green, blue, purple, and 
“ fo onwards : fo that I have numbered nine or ten feveral rainbows, or orders of 
“ colours, one immediately within another, and the red immediately next to the 
“ purple, and the laft colour, that appeared before the white, was blue: fo that it 
began with red and ended with purple* and where there was no other colour pre- 
“ ceded, the red had no purple ; but where red was on the one fide, and blue ori 
“ the other, there was purple ; that way, that the red and the blue were dilated, 
was yellow, fky-colour, and green ; and , that way they were heightened was 
“ purple : ftill the faid rings, or rainbows, would vary their places, by Varying 
“ the pofition of the eye, by which they were obferved, and not only their pofi- 
“ tions, but their colours ; fo that the glafies remaining the fame, that part, 
“ which was red in one pofture of the eye, was blue to a fecond, green to a 
“ third, yellow to a fourth, and purple to a fifth, and other mixt colours to 
“ other poftures. Moreover, that, which gives one colour by refledlion, gives 
another by trajedfion, not much unlike the tindlure of lignum nephriticum. 1 
“ Of the explication of thefe phasnomena by various hypothefes more hereafter.”" 

• Mr. Hooke was defired to make more experiments of the fame nature, for a 
farther examination of Mr. Newton’s dodtrine of light and colours ; efpecially 
fuch as might make it out, that colours may be varied by divers pofitions of the 
eye; as alfo thofc, that are made with plated bodies, fhewing, that the fame 
inclination and the fame thicknefs will give various colours : and farther, thofe, 
that fhew in a dark room, 'that where there is no refradlion nor refledlion, there 
will be a fucceflion of colours ; fo that the rays palling only a hole, colours will 
appear. . 

Dr. Goddard and Mr. Conyers having brought in feveral figures for fpeaking 
trumpets, and Mr. Hooke having alfo drawn one for the fame purpofe, the 
operator was ordered to attend Dr. Goddard, and to take direilions from him' 
for caufing fuch inftruments of the produced figures to be made as the dodtor 
fhould appoint : and Mr. Hooke was defired to make alfo a tryal of his figure. 

• ; 4 Dr. 
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Dr. Isaac Vossius mentioned, that they had a way at Amfterdam of making 
bells give a much Tweeter found than ordinary, retaining the ufual bell form, but 
employing only half the quantity of the metal, and obferving a great equality in 
calling it. 

Mr. Oldenburg read a letter to him from Mr. Hevblius, dated atDantzick, 
June 10, 1672', giving notice, that he had printed a difeourfe of the obferva- 
tions of the late comet, made by himfelf, and had fent Tome copies of it by Tea, 
to be diftributed here. This letter was accompanied with a printed fcheme, re- 
prefenting the motion of the faid comet. 

June 2 6 . Mr. Hooke produced a new kind of fpeaking trumpet figured bell- 
wife, repercufling and by degrees dilating itfelf; which being tried, and compared 
with that of Mr. Conyers, was found to exceed it. 

It was ordered, that againft the next meeting, a pipe of the form of an ordi- 
nary trumpet Ihould be made, widening by degrees in the form of a cone cut 
off, furnifhed with a mouth-piece. 

Dr. Grew Ihewed again in the mkrofeope the figure of the pith of a common 
thiftle, and that of the tracheae, or fpiral fibres, of a burdock •> of both which he 
had made a draught. 

, He was defired to endeavour to difeover, whether, whilft plants are growing, 
there be a periftaltic motion in them, as Malpighi thought there is ; and for 
that purpofe to take fome of the bigger fort of plants, wherein, if there be any 
fuch motion, it is more likely to be found. 

Mr. Oldenburg prefented from Mr. Boyle his EJfay about the origin and- 
virtues of gems , printed at London, 1672, in 8vo. 

Dr. Walter Needham produced a letter to him from Mr, Templer, dated 
March 30, 1671 *, concerning the ftruflure of the lungs, which from feveral 
experiments feemed to him to be a complication of a multitude of the ramifica- 
tions of the bronchia: and fanguineous veflels, &c. 

This gave occafion to difeourfe of refpiration, and of the principal ufe thereof, 
which Mr. Hooke faid he thought to be, that by the air fomething e Hernial to 
life might be conveyed into the blood ; and fomething that was noifome to it, 
be difeharged back into the air : and he wifhed, that means might be ufed to 
difeover, whether there are not valves in the arteries, by which the air may 
pafs into all the parts of the blood. For which purpofe it was fuggefted, that an 
injection might be made into thofe veflels, and particularly into fome artery, with 
melted bees wax, mixed with tallow, and. coloured, thereby to make the veflels 


r Letter book, vol. v. p. *6 5, 

* It is printed in the Philofophical’Tranfaftibns, vol. vii. n°86. p. 5031, for A a gu ft, \G-z. 
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appear round and full, to fee what might be farther difcovered in their ftrudure. 
This was recommended to the phyficians of the Society.* 

Mr. Oldenburg produced and read a letter to him from Signor Cassini, 
dated at Paris, 22d June, 1672, N. S. ', containing his thanks to the Society 
for having elected him into their body j and accompanied with a written paper of 
two fheets in folio, giving an account of his endeavour for fettling an hypothelis 
of the motion of Jupiter and his fatellites. 

This paper was committed to the perufal and confideration of Mr. Hooke, 
who was defired to make a report of it to the Society at their next meeting, 
efpecially as the author exprefied his defire of having the fenfe of the Society, or 
fome members thereof, upon the faid paper. 

July 3. Dr. Grew was put in mind to fee, what might be difcovered of the 
periftalcic motion in plants, afierted by Signor Malhighi. 

Mr. Hooke was called upon for making a report concerning Signor Cassini's 

K concerning the fatellites of Jupiter, and defired to give in writing what 
d faid upon it, that it might be without miftake imparted to Signor Cas- 
sini, who had defired that favour in his letter. 

The fpeaking trumpet ordered to be prepared for this meeting not being 
ready, Mr. Hooke was ordered to take care of having it ready againft the next. 

Mr. Oldenburg read three letters written to him, 1. from Signor Malpighi, 
dated at Bologna, 7th June, 1672 ", containing his fentiments of the ovaria and 
ova in women, aflerted by Dr. de Graaf and others, whofe aflcrtions he thought 
lightly probable 

2. From Dr. Swammerdam, dated 5th July, 1672, giving notice of an 
anatomical prefent of fome parts of an human body, fent by him to the Society. 

3. From Monf. Huvcens, dated at Paris, 1 ft July, 1672% containing his 
thoughts upon Monf. Slusius's laft conftrudion of the problem of Alhazen, 
with his own calculus of the fame ; as alfo concerning Mr. Newton’s refleding 
telefcope, and applauding his new dodrine of light. 

Mr. Hooke upon occafion faid, that he found, that a refrading objed-glafs 
colleded more rays to a point than a refleding one, both being of the fame 
fphere. He was defired to Ihew this by an experiment. 

July 10. Dr. Grew Ihewed the infertion of fibres running from the pith into 
the bark ; the defeription of which he was defired to give in writing. 

‘ Letter book, voL v. p. 307. * Letter-book, vol. v. p. ^65. * ibid. p. 282. 

Mr. 
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Mr. Hooke mentioned, that he had made a refrafling objcd-glafsupon\he 
fame fphere with a refleding one, and found, that it reprefented the objed bright*, 
er, of the fame charge and the fame aperture with a refleding one. 

He was defired to fhew the experiment of it, by comparing two fuch glades 
together, of the fame fphere. 

' ! • • . } . 1 , • 1 ! 

Mr. Hooke gave an account of Signor Cassini’s paper, concerning the fyf- 
tem of Jupiter and his fatellites, importing, that it was confiderabie r and delerved 
to have good notice taken of k in the obfervation9 of the motions of thofe 
ftars. 

The Society intending to make a recefs for fome time, the members were de- 
fired, that as many of them, as could conveniently, * would meet on Fridays in thd* 
afternoon, at.Gre(ham.-college, to difcourfe of philofophical matters, and prole-, 
cute experiments *, among which were recommended 

1. Such, as might determine the queries lately' fent by Mr. Newton to the 

Society,- which involve his theory of light.: 1 

2. Such, as might improve Mr. Newton’s refleding telefcope ; and particu- 
larly to lee finifhed a four- foot telefcope of that kind, already recommended to 
Mr. Cock. 

3. Such obfervations, as might confirm thofe of Signor Malpighi- about the 
exiftence of certain tracheae, or. fpiral fibres in' vegetables, that contain air-: a* 
alfo to endeavour the finding out of that periftaltic motion, which the fame 
author affirmed to have been obfervcd by him in plants. 

The Society was adjourned by the prefident, till fuch time as his lordlhip : 
fhould find a competent number of members in town to meet again. 

October 30. The Society began to meet again, after their recels fine© ioth r 
July. • • • v ; ' - ; : ’• 

Henry lord Howard of Caftle-Rifing was propofed by the lord bifliop of- 
Chefter, and, on account of his quality, was immediately put to the ballot, and 
eleded unanimoufly* and admitted, - i ‘ • . ... i; . { 

Thomas Howard, Efq; fecond fon to the earl Marlhall r , was proposed can- 
didate by the lord bilhop of Chefter. 

Mr. Ashmole prefented to the Society his Hifiory ~*f the Order of the Garter .. 

y Henry lord Howard was created earl of Norwich, aod had, by the fame patent, the grant of 
the office of earl Marlhall, 29th C'dtcber, 1672. 

Vol. III. I There 
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:■ Thetp'VMEA al-fb pieftnted Jchabui6 Hby<el» E 0 o t h i£>7?> 

Mafjid . . 

Malpighi’s Dijfertatio Epijtolica it Formatione PuUi in Ovo, Printed at Lon- 
don, 4671, 10440. 

Mr. Hobbes’s Lux Mathematica Collijicnibus Johannis Walisii. S. Th. P. 
S’Thomuk Hobbes ii Aflalmfl/urietfts excujfa ; vwltit & fulgentijfanrs . fluff & 
fai/isi Autbcrt &. R. adjurJia ccmfura: Doflrwa W alliJtQthe de LtfWx HM WW HO' 
sitq. Hobbesii. Primed at London, 1672, in ito, And 

jEREMiiE Horoccm Angli Opera Pofibuma ; una cum Gari/e Crabtr.<ei Ob- 
Jervationibus Ccelefiibus 4 tucntn jom. Fla.m»?EDU (k ^ua^ettf Diqtriba 

turner ifyutLunaribusad novum Lttna SyJima Herrefcif. Piiptgd 44 London, 1^72^ 
in4to, f * 

It was ordered, that Mr. Hevelius, Signor Malpighi, and Mr. Hobbes fhould 
be thanked by the fecrecary for their refpeft to the Society, with an injamatjoa 
that their books were committed to the perufal of feme pf the a?e^nbfr^. 

: The examination of what had been done .concerning the queries of Mr, 
ton, to be determined by experiments, concerning his. theory of fight, was re- 
ferred to the next meeting. 

An account being demanded of what trials had been made for the improve- 
ment of the refle&ing telefcope of Mr. Newton, Mr. Hqpke faid, that hitherto!, 
he had wanted a mould of a fuffieient bignofs for a fpeculum, defigned by him* 
of fifteen inches diameter, for a .tube of ten feet long; but that he h.oped tq>. 
have, in a week or fortnight, fuch a mould calf, wherein a fpeculum of that big- 
npfs might be well wrought and poliihed. 

Since during the Society’s recefs there had been communicated to the mem- 
befSf who then met at Grelbam-coUege, Monf. Huyqens’s conjedlure about the 
odd phenomenon of the mercury’s ftanding top-fuil of well cleanfed air, even to 
the hight of feventy-five inches ; and fince the prefident and Dr. Wallis had 
iuggpfted divers experiments determining the caufe of that eflfedt ; it was inquired 
what had been done in this matter ? Mr. Hooke anfwered, that fome trials had 
been made about it ; and that he would bring .in an account of them in writing 
againft the next meeting. 

Dr. Grew being called upon, for an account of the obfervatkw,, which he had 
made in vegetables, produced a good number of fuch obfervations, made upon, 
the Foots of feveral plants, of which he exhibited the figures, both as the objedts 
appeared to the naked eye, and by the microfcope. He was defired to bring 
in a defeription of all thefc in writing,- to be regiftred. 

. , 8 He 
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He was exhorted likewife to finilh two or three pfartts, in all their parts, af- 
ter this exaCt manner, to be pririted early, before they were arrogated by ftran- 
gers. 

Two fetters of Mr. Lister to Mr. Oldenburg, dated at York, owe of the 
xoth of October, 1672, inlarging and correcting his former notes about kermes ; 
and the other of 23d October, concerning land and frefh- water lhaiis, with fome 
queries relating to them, were read, and ordered to be inferted in the Letter- 
book *. 

November 6 . Mr. Thomas HbwARD of Norfolk was elected and admitted. 

Mr. Hooke read a difcourfe of his, containing his thoughts of the experiment 
of the quick-filver’s ftanding top-full, and far above the hight of twenty-nine 
inches; together with fome experiments made by him, in order to determine the 
caufe of this ftrange phtenomerion. He was ordered to prepare thofc experiments 
for the view of the Society. 

There was alfo read a letter of Dr. Wallis to Mr. Oldenburg, dated at Ox- 
ford October 25th, 1672 \ fuggefting divers experiments for the elucidation of 
the fame phenomenon : which letter was delivered to Mr. Hooke. 

Two other letters were likewfle read, both written by Mr. HevbLius to Mr. 
Oldenburg from Dantzick, dated September 16, and October 29, 1672, concern- 
ing the eclipfe of the fun, oh the nth of Auguft, N. S. and the phafis of Sa- 
turn on the 19th of October : as alfo the rtt-appearartCe Of the neW (tar hi the 
neck of the Swan b . ’ ' 1 

Mr. Hooke produced two books, one intitled , Ottonis rf?G 0 er rex e ExperimeMtt 
nova Magdeburgica de vacuo fpacio t &c. printed at Amfterdam, 1672, in fol. 
and Dr. Mor huff’s Epijlola de Scypho vitre# pfr ceftumt bumhid Voces foriuto iupto % 
moving, that they might be bought by the Society for their libraries j which 
was agreed to. 

H< mCntlbned, that among Mr. Guericke'S experiments there was out which 
he thought deferved to be tried before the Society, viz. that of a fulphur-fead 
having a confiderable attractive power, and reprefenting the properties of the 
earth., ! 

- • • . . ' 1 r ! . J , ' 

Mr. Locke intimated, that himfelf had made fome experiments with filch' a 
ball, and pi;omifed, that he would bring it to the Society at the next meeting. 

** Vt* t. jf. 34§. attd'jjj.' Thi ffertneF or tKtffS this and> otfia* litter* 6f t)h Wall ! s'* or( thfat 
. letters is pHiusdr in tht Phiioibph. Trxirfad. vdh fdbjtft is primal in the Philofoph. Trandact. n* 
vii. n’ 87. p. 5059. S'* ^0% for February, 167-}. , ; 

• Letter-book, voL v. p. 389. An abfPraCi of h Letter book, vof. v. p. 350.' 

I i 1 ■ There 
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There were read two fetters more to Mr. Oldenburg, the one from Mr. 
Hen shaw, dated at Copenhagen, July 6, 1672 % concerning his care of the phi- 
lofophical concerns of th£ Society in Denmark, and giving fome account of OlauS 
Wormius’s booh, De Mure Norvagico •, the other of Dr. Erasmus Bartholin, 

• dated likewife at Copenhagen, 4th Auguft, 1672 giving an account of the per- 
formances of Monf. Picart, the Parifian aftronotqer, in Denmark, and parti- 
cularly in the ifle of lluenna, &c. 

Mr. Townley’s figure, reprefenting a thermometrical experiment of his, made 
at a confiderable depth under ground, was ordered to be drawn large by the ama.- 
nuenfis, againft the next meeting. 

November 13. At a meeting of the Council were prefent. 

The prefident. 

The lord vilcount Stafford*, 

Mr. Aerskine, 

Sir Robert Moray, 

• Sir Paul Neile, 

A committee of the council, for auditing the treafurer’s accounts, was ap- 
pointed, confiding of the prefident. Sir Theodore de Vaux, Dr. Goddard, 
Dr. Walter Needham* and. Mr. Oldenburg.. 

It was ordered,, that the treaCurer pay quarterly all the falaries payable by the 
Society till, further orders: and , that what copies of Signor Malt ig hi ’ s differta.- 
tion De Formation Pulli in Ovo, the printer would not furnilh for the author 
gratis, fhould be paid for by the Society, who had lately ordered thirty copies 
of it to be fent to him to Bologna. 

At a meeting of the Society the fame day. 

Sir koBERT Moray prelented to the Society, for the repofitory, a bee-hive 
©f a peculiar contrivance, fent out of Scotland by Sir Wibliam Thomson, made 
up of feveral pieces, to take off one j whereby bees are kept from fwarming, by 
adding a new box for every fwarra. 

The experiment about the high fufpenfion of quick-filver being called for, it 
was found, that it had failed. It was ordered, that thicker glafles fhould be pro- 
vided for the next meeting. 

Mr. Hooke having, made a report concerning the experiments fuggefted by 
the prefident and Dr. Wallis, it was ordered, that the prefident’s experiments 
not being rightly made, nor that of Monf. Huygens with a fyphon, they fhould: 
koth be made before the Society, as foon as poflible: 

' Letter-book, iol. v. p. 292. 4 Ibid. p. 267. 

Mr* 


Sir Theodore de Vaux, 
Dr. Goddard, 

Mr# Colwall, 

Mr. OLDENBURGlf. 
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Mr. Hooke propofed a method of making the fame experiment with a fyphon 
in the open air, by double pipes, and by blowing them both into one ball. He 
was defired to make ufe of this contrivance. 


Mr. Locke being called upon for his fulphur*ba!l, which he promifed at the 
lad meeting to produce at this, excufed himfelf, that he had forgot it, promifing 
to bring it at the next. . 

Mr. Hooke fuggeded, that it were worth trying, whether air be confumcd, or 
increafed by burning. He was defired to devife fome experiments for determin- 
ing this queftion. 

Mr. Boyle moved, that it might be tried, to make air of finer bodies tham 
ordinary, fuch as are didilled liquors, or chemical falts in diftilled liquors, in or- 
der to find, whether or no fuch air will be more comprefied by force than com- 
mon air. 

He moved alfo, that it might be examined, whether, in making falt-petre 
by art, there is any air intercepted and comprefied. 

November 20. A committee was nominated and cholen for auditing the ac- 
counts, confiding of Sir John Lowther, Mr. Hoskyns, Mr. Hooke, Mr. 
Hill, and Mr. Locke \ of whom three were to be a quorum. They agreed to 
meet at Aruhdel-houfe on that day fe’nnight, fome time before the fitting of 
the Society. 

An attempt was made of an experiment to difeover, whether there be any air 
generated or confirmed by burning, or neither : which not fucceeding, it was 
thought proper, that it fiiould be tried on the Saturday following, at Mr. Hooke’s 
lodgings in Grefliam-college, before fuch members of the Society, as ufed to meet 
there, and the fuccefs of it reported to the next public meeting. 

An experiment was made, to lhew, that water in a tube, open at both ends, 
will, when lifted up, dand at eight inches, before it begins to fall. Mr. Hooke 
was defired to deferibe the contrivance of this experiment,, to beregiftred. 

Three letters to Mr. Oldenburg were read } 


1. Of Mr. Flamstead, dated at Derby, 1 7th November, 1672, accompanied 
with his calculations of the appulfes of the moon and the other planets to fixt 
ftars, for the year 1673 *• 

• Thqr are printed in the Philofogh. Traninfi. rol. vii. 11*89. S- 5118. for. Decern. 167*,. 
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2. Of Mr. Lister, dated at York, 15th November, 1672 concerning an 
uncommon kind of mufhroom, yielding a milky juice, much hotter upon the 
tongue than pepper. 

3. Of Monf. John Hecker, an aftronomer of Dantzlck, dated there 20th 
September, 1672 *, expreffing a Angular efteem of the inftitution of the Society, 
and intimating his having fent a written paper about a conjunction of Mercury with 
the fun ; which paper had not yet been received. 

The prefident fuggefted upon occafion, that Mr. Hevelius fliould be afked, 
when Mr. Oldenburg wrote to him, whether he did not ufe a telefcope with 
Jus quadrants and fextants in lieu of lights ? 

It was moved, that Mr. Lister might be defired to fend to the Society his 
opinion of the veins in plants, which he feemCd willing to impart at the end 1 of 
his letter of the 1 5th of November, in thefe words h : ** The feafon i$ almoft 
“ over, fo that the account, which we can give of the veins in plants, muft reft 
** as it is, until farther opportunity. My ftnle of thefe veirts, according to the 
“ experience I have yet of them, you may command. But what I chiefly aimed 
“ at, I have found exceeding difficult to effeCt *, that is, an ocular demonftra- 
“ tion of them : yet, in fome meafure, I have attained to that alfo.” 

Mr. Hooke intimated, that the great tool for grinding the reflecting glafs 
was now ready ; and he was exhorted to put it to the trial, and to report the 
fuccefs to the Society. 


November 27. At a meeting of the Council Wefe' prefent 

Sir Robert Moray, vice-prefident. 

The earl Marfhal, Sif T h EODOttE de 1 Vaux* 

The lord vifeount Stafford, Mr. Colwall, 

Mr. Aerskine, Mr. Creed, 

Sir Paul Neile, Mr. Oldenburg. 

The committee of the Council for auditing the treafurer’i accounts ittade the 
Following report : 


“ At a committee of the council of the Royal Society for auditing the trea- 
furer’s accounts, November 23^ 167-2, upon examination of Mr. £>ANiEi. Col- 
“ wall's accounts we find he is debtor, 


f Letter-book, vol. v. p. 395. It is printed in h They are omitted in the copy printed in the 
the Philofoph. Tranfad. n« 89. p. 5116. Philoftpfci Tranfaft. 

1 Letter-book, vol. v. p. 340. 


<f Tso 
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' * l* $• d*. 

“ To the 4rrc^r9 due tp the faid Society for their quarterly 7 

“ payments this 23d November* #672 - - - J *957 12 0 

“ To monies he hath received for admiflions - - - - 20 150 

To tj>4 b»l4n?e of hi$ laft account - * - - - 10106 

£ 1988 17 6. 

“ We alfo find he is creditor 

“ By monies he hath paid for the ufe of the Society, as by 1 - 

vouchers doth appear - - - - - . £ 1 3 1 3 

“ By arrears yet unpaid by the fellows of the Society - -1818 7 o- 

w By balance retting in -cafls in his hand - - ”’793 

£ 1988 17 6 


The council finding the vaft arrears of many fellows of the Society, ordered,, 
that once again a lift ftiould be drawn up by the amanuenfis of thole, who are 
moft behind in payment y and that thereupon fuch perfons lhould be follicited t<s 
pay by thole, who had propofed them for candidates : and that this Ihould be done 
againft the next meeting of the council. 

At a meeting of the Society on the lame day, Mr. Boyle produced a ball of 
fulphur melted in a glafs ball, which, like electrical bodies, attracted feveral light 
fubftances, as alfo filings of fine copper. He Ihewed, that . feathers being firft 
attracted by this fulphur-ball would leave this electrical body, and pals to one 
not electrical, untouched, as to a glafs-phiaL 

Mr. Hooke produced and read a difcourfe of his own, containing divers 
optical trials made by himfelf, which feemed to difcovcr fome new properties of 
light, and to exhibit feveral phenomena, in his opinion not afcribablc to reflec- 
tion, or refraction, or any other till then known property of light. 

He was delired to purfue thefe experiments in a convenient feafon, and ta 
deliver in to the Society fome account of what was done, on this fubjeft, to be 
regiftered, to preletve his difcovccies from being ufurped. 

He made an experiment to find out, whether air increaies or decreafes by burn- 
ing: but the fuccefs no* proving fatisfaffcory, be was delired to repeat the expe- 
riment at the next meeting. 

He being called upon concerning the large tool for grinding the reflex glafs, 
laid, that he had tried the faid tool fo far, as to find it pretty juft. 

Mr.. 
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Mr. Boyle upon occafion moved, that fome true naphtha might be procured, 
to fee, whether it would burn under water, he having found, that what is com- 
monly brought to England for naphtha, does not fo. 

November 30 . The report of the committee of the Society for auditing the 
accounts was made as follows : 


“ At a committee of the Royal Society for auditing the treafurer*s accounts, 
“ November 27, 1672, 

“ We find Mr. Daniel Colwall, the treaforer, debtor, 

l* St dt 

“ To monies he hath received on the quarterly payments of the 7 

** Society from 2 ift November, 1671, to 23d November, 1672,5 1 ^ ^ 

“ To money he hath received for admiflions - - - 20 15 o 

** To balance of his 1 aft account of 24ft November, 1671, - - ia 10 6 


£ 170 io 6 


“ We alfo find he is creditor* 

** By monies he hath paid for the ufe of the Society, as his 7 , ' 

“ vouchers make appear, - - - - - - £ 1 8 1 3 

V By balance refting in his hands - - - - 79 3 


£ 170 10 6 

“ J. Lowther, ** A. Hill, 

; ** John Hoskyns, “ Robert Hooke.” 

The Society then proceeded to the election of a new council and officer, 
and there were continued of the council thefe eleven i 


The Lord Vifc. Brouncker, 

The Earl Marlhal, 

The Lord Vifc. Stafford, 

The Lord Bifhop of Salisbury, 
The Lord Berkley, 

Mr. Aerskine, 

The ten members of the councif were, 

The Earl of Dorset, 

Mr. Charles Howard, 

Sir John Lowther, 

Mr. Evelyn, 

Mr. Hill, 


Sir Robert Moray, 
Sir Paul Neile, 

Dr. Goddard, 

Mr. Colwall, 

Mr. Oldenburg. 


Mr. Hoskyns, 

Mr. Pepys, 

Dr. Arderne, 

Dr. Croune, 

Mr. Locke. 

For 
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For officers were chofen 

The Lord Vifc. Broun cxer, 

Prcfident, 

Mr. Colwaia, Treafurer, 






Mr. Evelyn 

and (Secretaries. 

Mr. Oldenburg j 


Of tea new members of the ooimcH 


The Earl of Dorset, 
Mr. Charles Howard, 
Sir John Lowther, 

Mr. Hill, 


were prefent and fworn, 

Mr. Hoskyns, 
Mr. Pepys, 

Dr. Arderne, 

Dr. Croune. 


Between this and the preceding annlverfary elettlon, the Society had loft three 
of its eminent members, Matthew Wren, Efq*, [Francis Wjllughjby, Efq^ 
and John Wilkins, D. D. lord bilhop of Chefter. 

Matthew Wree, Efq*, eldeft fon of Dr. Matthew Wren, bifliop of 
Ely, was born Auguft 20, 1629, in Peter-Houfe, Cambridge', of which his 
father was then mafter. His firft education was in that univerfity, whence he 
removed to that of Oxford, where he was a ftudent, not in a college or hall, but 
in a private houfe k . In 1657 he publifhed at London, in 8vo, Confederations on 
Mr. Harrington's Commonwealth of Oceana , refrained to the firft part of the[ 
Preliminaries. Mr. Harrington anfwered this difeourfe in the firft book of his - 
Prerogative of Popular Government, printed at London in 1658, 4to, in which, 
he reflects on Mr. Wren as one of thofe virtuofi, who then met at Dr. Wil- 
kins's lodgings at Wadham-College, the feminary of the Royal Society, and 
deferibes them as an aflembly of men, who had an excellent faculty of magnifying 
a loufe , and ditninijhing a commonwealth. Mr. Wren- replied, in his Monarchy 
‘Offerted: or , The State of monarchical and popular Government, in vindication of the 
Confiderations on Mr. Harrington’s Oceana 5 printed at London, 1659, ‘ n 
•8vo. Mr. Harrington’s rejoinder was an indecent piece of buffoonry, un- 
worthy of his character, intitled Politicafier : or , a Corneal Difeourfe in anfwer to 
-Mr. Wren's book intituled Monarchy afferted, &c. London, 1659, in 4to. Sir 
Edward Hyde, in 1659, was very follicitous, that Mr. Wren- would undertake 
an anfwer to Mr. Hobbes’s Leviathan *. 

At the reftoration he was elected burgefs of St. Michael in Cornwall to Terre 
in the parliament, which began at Weftminfter, May 8, 1661, and was appointed 
fecretary to the Earl of Clarendon, lord high chancellor of England, who 
vifiting'the univerfity of Oxford, of which he was chancellor, in September 
1661, Mr. Wren was created there mafter of arts. He was one of the firft 
members of the Society, when they began their weekly meetings at London, in 

r 

1 Bilhop Wren’s larger Diary, printed in the ’ Appendix to the Life of Dr. Barwick. 
Parentalia: or Memorials of the Lives of Mat- Letters of Sir Edward Hide, of June 27, and 
THtw Wests, bilhop of Ely, &c. Jaly 25, 1659. 

^Wooo, Falli Oxon. vohii. col. 143. 

Vol. III. K «6l>o. 
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1660. After the fall of his patron, the Earl of Clarendon, He became 
fecretary to James Duke of York, in whofe fervice he coatinuod tiH his. death, 
about the nthof June, 1672. His body was interred in the. lame vault with 
that of his father, in the chapel of Peftibroke-hall, at Cambridge. 

Francis Willuchby, Efq; was defcended of twa very ancient families, both 
Willughbvs, the one honourable, that of Erelby in Lancafhire, by the father’s 
fide; the other worlhipful, that of Willuchby on the Woulds in Nottingham- 
fhire, on the mother’s m . He was only fon of Sir Francis Willuchby, knight, 
by the lady Cassandria, daughter of Thomas Ridgway, earl of Londonderry 
in Ireland, and was born about the year 1637". His education was at Trinity- 
college in Cambridge, under Dr. James Dupont, afterwards dean of Peterbo- 
rough, who dedicated to him and to Mr. Edward Cecil, Mr. John Knatch- 
hall and Mr. Henry Puckering, his Hcmeri Gnomolo^ia. printed at Cam- 
bridge in 1660, in 410. In September, 1660, he refided at Oxford for’ the fake 
of the publick library \ On the 20th of November the year following, he was 
propofed candidate of the Royal Society by Dr. Wilkins, and being elected, was 
admitted on the nth of December. He fet out on his travels abroad in April, 
4663, in company with Nathaniel Bacon, Efq; aad Mr. Ray, and, vifited. 
the Low Countries, Germany, Italy, France, and Spain, to which laft country he 
went in Auguft, 1664, his account of his travels there being prfnted’af the end of 
thofe of Mr. Ray in 1673. While he was young, his relations difeovered ,in him 
molt excellent gifts and abilities both of body and mind; and therefore nothing 
was fpared by them to promote and enlarge them ; and with thefe he enjoyed 
the advantage of a plentiful e.ftate, to which he fucceeded in 1665, on the death, 
of his father, He had been from his childhood addi&ed to ftudy; and when he 
came to the ufe of realbn he was fo frugal of his time,, that he did not willingly 
Jofe, or let flip unemployed, the leaft part of it, detefting no vine more than 
idlenefs, which he looked upon as the parent and nurfe of almoft all others. 
And his application to his ftudies,. without any intermiflion or diverflon, was 
thought by moft of his friends to have impaired his health. He attained very 
great fkill in all parts of learning, even thofe of the moft abftrufe kind, efpecially 
mathematical ; in which fcience he cprrefponded with his incomparable friend Dr. 
Isaac Barrow, two of whofe letters to him are publilhed p . His knowledge 
of natural philofopy, and particularly the hiftory of animals, was fuperior to that 
of moft of- his age: and his moral qualities of modefty, fobriety, juftice,.and 
generofity, were no lefs eminent than his intellectual ones. He died July 3, 
1,672, aged 37 years, and left, by his wife Emma, daughter of Sir Henry 
Bernard, knight, two fons, Francis, and Thomas,, afterwards created a ba-. 
rpnet 7th April 1677 ; and in January, 1711, lord Middleton ; and a daughter, 
Cassandra 3 fecond.wife to Jamps duke of Chandos, His writings, befides 
thefe printed in the Pbilofopbical Tranfatiions., are Orttitbologia libri tres ; in quibus 
aves omv hotienus agnita in metbodum naturis fuis convenientem redaft* accurate 

“ Mr. RaY’s preface to Mr. y’a 0 Wood, Fafli Oxon. vol. 2. col. 139. 

Ornithology , London, 1678, folio. ‘ * p Philosophical Letters. of Mr, Ray, Sec. 

* Hq was 37 years old at his deafh in 1672. p. 360, 362. 

deferi- 
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defcribuntur, defcriptiones icottibus elegantiffmis, & vivarum avium fimilUmis , art 
incifis illujlrantur ; London, 1676, in folio, revifed, cor reded, and digefted into 
order by Mr. John Ray, who afterwards tranflated it into Englifh, and pub- 
lifhed it with an appendix, at London, in 1678. 

De Hijioria pifciutn hbri quatuor , juffu 6? fumptibus Societatis Regia, Londini editi. 

Totum opus recognovit, coaptavit, fupplevit, librum etiam primum & Jecundum inte- 

gros adjecit ’Joannes Rains e S octet ate Regia. Oxford, 1686, folio. 

John Wilkins, D. D. lord bifliop of Chefter, fon of Mr. Walter Wilkins, 
citizen and goldfmith of Oxford, was born at Fawlefly near Daventry in North* ' 
amptonfhire, in the houfe of his mother’s father, Mr. John Dod, the cele- 
brated puritan minifter, about the year 1614 q . Having been educated in gram- 
mar learning under Mr. Edward Sylvester, who taught a private fchool in 
Allfaints parilh in Oxford, he was entered a ftudent in New-inn, in Eafter term, 
1627 j and after a Ihort ftay there was removed to Magdalen-hall, under the 
tuition of Mr. John Tombes r , and as a member thereof, October 20, 1631, 
took the degree of batchelor of arts’, and, June 11, 1634, that of matter *. 
Upon entering into holy orders, he became chaplain to William lord vifeount 
Say and Sele, and afterwards to Charles eledtor Palatine, with whom he con- 
tinued for fome time. In 1638 hfe publifhed at London, in 8vo. his Difcovery 
of a new World: or a Difcourfe tending to prove , that it is probable there may be 
another habitable World in the Moon ; to which was added, a Difcourfe concerning the 
poffibility of a pajfage to the World in the Moon. In 1640, another performance of 
his was printed at London, in 8vo. under the title of a Difcourfe concerning a new 
planet ; tending to prove , that it is probable our Earth is one of the Planets. Thefe . 
three difeourfes were publittied without his name. His next work was printed at 
London, 1641, in 8vo. and intitled Mercury : or the fecret Mejfenger •, Jhewing how 
a man may with privacy and fpeed communicate bis thoughts to a Friend at any 
Diftance. In 1646 he publifhed at London, in 8vo. his Ecdefiaftes : or Difcourfe 
of the Gift of preaching , as it falls under the rules of art ; and in 1648, his Ma- 
thematical Magic : or the W onders , that may be performed by mechanical Geometry ; 
London, in 8vo. Having, after the breaking out of the war between king 
Charles I. and the parliament, taken the covenant, he was, April 13, 1648, 
made warden of Wadham College in Qxford, in the room of Dr. John Pitt 
ejedted by their authority, having been the day before created batchelor of divinity *, 
as he wasdodlor* December 18, 1649 *. . The fame year he publifhed at London 
in i2mo. his Difcourfe concerning the Beauty of Providence in all the rugged paffages 
of it •, and, in *653, at London, in 8vo. his Dfcourfe concerning the Gift of 
Prayer /hewing what it is, wherein it conjt/ls , and how far it is atta nable by in~ 
duftry, &c. About the year 1656, he married Robina, fitter of the protedlof, 
Oliver Cromwell, and widow of Dr. Peter French, canon of Chrift churchj 
which marriage being contrary to the ttatutesof Wadham College, which pro- 
hibited^ the' warden from marrying, he obtained a difpenfation from the protedtor 

* Mr. Wood, .A then. Oxon. vol. ii. coK 505. * Id. ibid. col. 260. 

fays, that he was 13 years of age in 1627. tt Id* Athen. Oxon. vol. ii col. 505. 

r Id. ibid. * Id. Fafli Oxon. vol. ii. col. 91. 

* 'Id. Fafli Ojoifc vol 1. col.252. 
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to hol'd the wardenfhip notwithftanding. In the beginning of 1659, by the- 
favour of Richard Cromwell, the piote6br, he was preferred to the mafter- 
fhip-of Trinity college in Cambridge, cn the death of Dr. John Arrowsmith- 
But being ejefted thence the year following about the time of king Charles 11*5 
reiteration, he became preacher to the honourable fociety of Grey’s Inn r , and 
reftor of Cranford in Middlefex, December 10, 1661 *, in the room of Dr.. 
Thomas Fulle-r, deceafed, to which Kving Dr. Wilkins was prelented by 
George lord Berkley as he was, April 11, 1662, to. the vicarage of St. 
Laurence Jury in the city of London, by the king, on the promotion of Dr- 
Seth W'ard- to the bilhopric of Exeter \ March 11, 1663, he refigned the 
redory of Cranford ; and was afterwards promoted to the deanry of Rippon in 
Y orklhire, and made prebendary of Chamberlain- wood in the cathedral of St. Paul’s, 
March 26, 1667 b . His excellent Effay towards a real Chrvafter and a pblofophical 
Language was printed at London 166?, in folio, with a dedication to the Royal So- 
ciety. The fame year he was advanced to the bilhopric of Chefter, to which he was- 
confecrated, November 15. He had been one of that aflembly of learned men, who- 
met as early as 1645, a °d continued their meetings at London and Oxford, till they 
were formed into the Royal Society, of which he was nominated in the charter one 
of the two fecretaries, and held that office till his promotion to the bilhopric of 
Chefter. He died of the ftone at the houfe of Dr. Tillotson in Chancery- 
lane, who married his wife’s daughter, on the 19th of November, 1672, and 
was interred on the 12th of December following under the north wall of the 
chancel of the church of St. Laurence-jury, where his funeral fermon was. 
preached by his learned friend. Dr. William Loyd, dean of Bangor, in which 
the bilhop’s character is represented in a ftrong and beautiful light. By his laft 
will he left a legacy of two hundred pounds to the Royal Society, and his 
papers to Dr. Tillotson, who publilhed from them a dilcourle of the Principles 
and Duties of natural Religion, printed at London, 1675, in 8vo, and" a. volume 
of fermons fifteen in number, printed there in 1682, in 8vo. 

December 4. The experiment to find,, whether air increales or decreales, being’ 
called for, Mr. Hooke affirmed, that he had found, that it neither increafed nor 
decreafed'. A trial of this being made before the Society, it mifearried,. and 
was therefore ordered to be repeated at the next meeting. 

Mr. Oldenburg produced and- read a letter to him from Mr. Lister, dated 
at York, November 30, 1:672,. concerning veins and other curious obferyables in. 
jflants,. and particularly of the liablenefs of alL vegetable juices to be frozen, ex- 
cept the milky one. 

It was ordered to be entered into the Letter- book %. and to be communicated to 
Dr. Grew for. his perulal and confideration, who was defired to bring in his 

y Id. Athen. Oxon. * bi fupra. Fuller’s death, on the 5th of Aogoft, 1661. 

* It it 1660 in Newcourt’* Rfepcrtormm, 1 ibid. p. 387. 

vot. i. p. 596-- but that mu ft be a miftake, fince k Ibid. p. 136. 

that redtory waa not vacant, till Dr. Thomas. * Letter-book, v»l. v. p. 3 97,. 

remark* 
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remarks upon the fame, and particularly to try in a convenient fcafonthe freezing 
ef vegetable juices; 

Mr. Hooke being called upon- about the giving in the heads ef his ’late drf- 
eourfe concerning' fome new properties of light to be regiftered, promifed,. thar- 
upon farther profecution of that fobjeft he would bring in the whole. 

He gave hopes likewife, that he might be able to bring in- the large reflex 
f^eculum at the- next meeting. 

December u. Dr. Grew brought in his remarks upon Mr. Lister’s letter of 
November 30; 1672-, concerning the veins in plants; which remarks were ordered 
to be entered into the Letter-book *, and to be formed into queries to- be com- 
municated to Mr. Lister for his farther conflderation.. 

Mr. Schrotbk produced two letters in Latin to the Society,- delivered to him 
lately in Germany, by one Dr. Salomon Reisel, archiater to Frederic 
Casimir count of Hanaw,. the one dated 30th September, the other jft Odtober; 
1-672 ; the former containing a relation concerning many capital letters found 
in both-fides of- a piece of beech-tree, cleft afunder, between the pith and bark ; 
the latter difcourflng about fome vulgar errorsv- Which- letters- were ordered to 
be entered in the Letter-book. *.. 


Mr. Schroter fliewed the Society a Human flcull every where very curioufl'y 
overgrown whhmofs; as alfo two telefcopes made in Germany, one of which 
confuting of two tubes conne&ed, and lying parallel to one another, was to ferve 
both eyes at once, yet fo as to reprefent the objeA Angle. Monf. Schroter was. 
deflred to bring them again to the next meeting, that they might be viewed- by day- 
light. 

December 1Z. At a- meeting of the Council were prefect; 


The president. 

The lord vifcount Stafford,- 
Mr. Charles Howard, 

Sir John Lowthxr,. 

Sir Paul Neile, 

Mr. Hill,. 


Mr. Colwall, 

Dr. Goddard,, 
Dr. Croune,. 

Mr. Pepys, 

Mr. Locke, 

Mr. Oldenburg.). 


Mr. Locke was from as one of the council; 

Mr. Oldenburg mentioning. Dr. Grew’s defire to be informed; whether the 
Society would farther employ him in the anatomy of plants upon the former 
terms j it was declared that the council and Society well approved of what, be 

JVoLv. p.405, *• Ibid. p. 415. & 418. 

bad; 
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had hitherto performed 5 and that the council would farther recommend him to 
the Society, to continue him another year, if the fubfcribers would plcafe to con- 
tinue their contributions. 

Sir Paul Neile reprefenting to the council the ftrange negledfc of Chelfea- 
college, and the reproaches thence failing on the Society, it was referred to Sir 
Robert Moray, Sir Paul Neile, Dr. Croune, and any others of the council, 
who had opportunity, to difcourfe with Dr. Wren, the furveyor-general, and 
others, about letting out the faid college to be built for a certain number of years. 

It was ordered likewife, that Mr. Hoskyns Ihould be defired tp fatisfy the 
council about the nature of the land belonging to Chelfea-college, viz. whether 
it be Lammas-ground or not ? 

Sir Paul Neile moved anew, that confidering the vaft arrears due to the So- 
ciety, the fellows thereof might by a legal tie be obliged to payment : and it 
being refolved, that as good council, as could be had, fhould be advifcd with, whe- 
ther the obligation already fubfcribed by the fellows did not amount to fuch a 
legal tie ? the lord vifcount Stafford offered, that he would undertake to in- 
quire accordingly of the bed lawyers, whom he knew, and thereupon fatisfy 
this council at their next meeting. 

His lordfhip’s offer was accepted, with thanks, and Mr. Oldenburg was or- 
dered to caufe a copy to be made of the faid obligation •, and alfa of the ftatutes 
concerning the payments in general terms included in that obligation, and to 
fend that copy to his lordfhip. 

The amanuenfis was ordered to go to the prerogative-court, and to copy out 
of the lall will of the late Dr Wilkins, bifhop of Chefter, what the legacy is, 
which he had bequeathed to the Society. 

The council declared, that in the abfence of the prefident and vice-prefident 
at the public meetings, the members prefent fhall nominate fbmc of their num- 
ber to take the chair. 

December 18. Mr. Hooke, the curator being abfent, t$y reafon of ficknefs, 
there were no experiments made at this meeting. 

A letter of Monf. Slusius to Mr. Oldenburg, dated at Liege, December 6 , 
1672 ', in anfwer to one of Mr. Oldenburg's ojf November 11. was read f , 
concerning the optical problem of Alzahen j as alfo the fufpenfion of purged 
quick-filver at feventy five inches, 

1 Yol. v. p. 407. •* Ibid. p. 35p, 


Mr, 
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Mir. Oldenburg produced an anatomical prefent to the Society froth Dr. 
Swammerdam, phyfkian at Amfterdam, confifting of the following parti-; 
culars : 

1. An uterus humartus , prepared after the method of Dr. Swammerdam, with 
all the other parts dried up, and the vefiels filled with yellow and red wax, very 
drftin£Uy injected, after the manner dcfcribed by the doltor, in his book accom- 
panying his prefent, inritled, Be uteri muliebris fabrica, dedicated to the So- 
ciety. 

2. Pudendum Virgineum , cum Hymene. 

3. ClftoricSs Portiuncuta, 

4. Penis fc? Urethra Portiunculck 

5. Urethra Pdrtiuncula. 

6. Inteftim jejuni Vahula cortniventes , a - Ruyschio obfervata i a Kerckrw* 
cio delineate. 

7. Intejtini Raja cochlea , a Stenone defcripta. 

8 . Lympbaticum 1 pectdiare ex abdomine Gallina. 

9. Arteria primi generis y feu pulmonalis in Pifcibus y per quam fanguis ad branchias 
amandatur. 

10. Arteria fecnndi generis in Pifcibusy per quam fanguis e ramis brancbialibus 
immediate per totum Corpus dijtribuitur. 

1 x . Humani Uenis Arteria & Vena . 

J2. Injrgnes Arteria Hepatica Rami una cum Veftcitlafellis. 

f 3. Arteria Lienis vitulini . 

The Society being well-pleafed with this prefent, ordered Mr. Oldenburc, 
to write a letter tODr. Swammerdam*, and' to return him their folemn thanks, 
and to fignify to him their high fenfe of his regard, flxewn to them by fo valu- • 
able a prefent. 

The Society adjourned to January 8 following, on account of the enfuing fef- 
tivaj. 


k Mr. Oldimburc'i letter to Dr. Swammeroam, in Latin, dated at London, 19th December, 
1672, is entered in the Letter-book, Tol.y. p, 414. 

' *674, 
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January 8. The Pbilofophical franfatlions for December, 1672, con- 
taining the predictions of Mr. Flamstead of the appulfes of the moon to the 
fixed ftars for the year 1673, were delivered to Mr. Hooke, in order that thofe 
appulfes might be obferved. 

Mr. Oldenburg read a letter to himfelf from Dr. Francis de la Bob Syl- 
vius, dated at Leyden, 44 September, 1672, having been long detained by the 
perfon, who had been intrufted with it. It contained his requeft of the Society’s 
judgment, concerning his Praxeos Medic* Idea Nova. It was ordered to be en- 
tered in the Letter- book 

Mr. Oldenburg prefented likewise a copy of the fecond edition of Dr. Syl- 
vius’s Idea Median* Prafiic*. 

There was produced to the Society a difeourfe of Dr. Grew, concerning his 
whole defign with refpeft to vegetables, and the means of effecting it. Part of 
this difeourfe was read, to the great fatisf aCtion of the Society, who urged the 
publication of it k ; and the reft was ordered to be read at the next meeting. 

Mr. Hooke was defired to prepare fome experiments for the next meeting. 

January 15. The fecond part of Dr. Grew’s defign concerning vegetables was 
read, and he received the thanks of the Society for his care of improving that 
part of natural philofophy, and was again encouraged to proceed to make it 
public. 

The Society confidering likewife, that this profecution of the anatomy of plants 
was very fuitable to their defign, and that Dr. Grew was very fit to be farther 
employed therein, ordered, that Mr. Collins fhould be defired to attend the fe- 
veral fubferibers for a contribution to this work, and from the Society recom- 
mend to them the continuance thereof. 

Mr. Oldenburg read a letter to him from Mr. Henshaw, dated at Copen- 
hagen, 12th December, 1672, containing his obfervations of fome curiofities met 
with in that place, and exprefiions of his care, in recommending the queries 
for Iceland, and the ifles of Fero. 

. January 22. Mr. Colwall prefented a mathematical book, in folio, being the 
work of Gregory dc Sancto Vincentio De Quadraturd Circuit. 

Mr. Hooke produced an efTay of a reflecting objective fpeculum, being the 
fegraentof a fphere of thirty fix feet, which he hoped, when perfectly polifhed,, 
would perform as much as a refra&ing object -glafs for an hundred feet tube. .He 
was defired to fee it brought to perfection. 

* Vol. r. p. 38a. under the tide of An Idea of a pkytclogkaJ Hlfory 

* It was publiflied at London in 1673, in 8vo, propounded, &c. 

3 M t. 
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Mr. Boyle fent a liquor, which had the power of fo hardening foft bread in 
two or three minutes, that the Bread made the glafs, wherein it was held, ring 
when hit againft it. 

It was ordered, that he (hould be defired to inform the Society, what kind 
of liquor it was. ' 

Mr. Oldenburg produced a letter to himfelf from Signor Malpighi, dated 
at Bologna, 8 th Oftober, 1672 ', accompanying a difcourfe, containing his re- 
peated obfervations upon eggs, whereby he partly confirmed and illuftrated the 
former difcourfe, and communicated further. difcoveries on that fubjeft. 

At this meeting was prefent Monf. Leibnitz, the author of the printed dif- 
courfe, intitled. Hypothecs Fhyfica Nova, dedicated by him in 1671 to the 
Society. He now (hewed them a new arithmetical inftrument, contrived, as he 
faid, by himfelf, to perform mechanically all the operations of arithmetic with 
certainty and expedition, and particularly, multiplication, after fuch a man- 
ner,' that a whole feries of numbers, to be multiplied by other numbers, might 
be multiplied, if the multiplier be one number, by only one turn' of the wheels 
of the machine ; and if there be two numbers multiplicands, the operation (hall 
be difpatched by two turns, and the addition of the two produfts performed at 
the fame time, and fo on. And as for divifion, that might be performed by 
determining the quotient without dividing. 

He gave fome proof of what he faid, but acknowledged the inftrument to be 
imperfect, which he promifed to get perfedted, as foon as he fhould be returned 
to Paris, where he had appointed a workman for it, whom he would order to 
make alfo a complete one for the fervice of the Society, who returned him thanks 
for thefe expreffions of his refpedt and generofity. 

‘ January 29. Mr. Boyle being made acquainted with the Society's defire, of 
knowing what liquor it was, which he had fent to the laft meeting, and which 
had hardened foft bread, faid, that it was fixt nitre refolved per dcliquium. 

He was thanked for this communication •, as alfo for another, which was a 
method of producing a colour by two limpid liquors mingled together, and that 
without precipitation ; and of deftroying the colour thus produced, without pre- 
cipitation } of which he now (hewed the experiment with the defired fuccefs. 

• He intimated, that this experiment might conduce to the clearing of the do&rine 
of diaphaneity and opacity. 

He took occafion to inform the Society, that he had lately feen a piece of an 
©fier-tree, which he had taken for a piece of whale-bone, both for blacknefs and 
bending : it was found in a little rocky uninhabited ifiand near Barbadoes. 

1 Letter-book, vol. v. p. 42 z. 

Vol.UI. L Mr. 
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1. Of Dr. Beal, inclofingone from Mr. Buckland of Somerfetlhire, dated 
December 30, 1672, concerning a ftrange froft or freezing rain, which had lately 
deftroyed abundance of orchards in the country about Briftol m . 

2. Of Monf. Slusius, dated at Liege, 17th January, 1 N. S. confin- 
ing his lhort and eafy method of drawing tangents to all geometric curves, with- 
out the labour of calculation \ 

3. Of Dr. Swammerdam, dated at Amfterdam, 24th January, 1677 # , ac- 
knowledging the receit of Mr. Oldenburg’s letter of thanks from the Society, for 
the Dr.’s late anatomical prefent, and communicating fome new difeoveries made 
by himfelf in anatomy, viz. 

1. Of fome animals, which have lungs, and yet naturally want a vena arteriofa. 
2. Of the tefticles of feurabaus nafi-cornis , that they exactly agree in their ftruc- 
ture with thofe of a man, and do ex un co, tantum Juniculo longo , curoo, innumera - 
bd.ter fexo, atque (quod nondum , fays he, in bomine mibi vifum eft) in principio 
feu spice fuo casco , conftare. 

" Mr. Oldenburg was ordered, 1. To defire Monf. Slusius to impart like- 
wife his demonftration of his method of tangents. 2. To defire Dr. Swammer- 
dam to acquaint the Society, what animals they be, wherein he had found the vena 
arteriofa wanting. 

Mr. Boyle mentioned, that in a man executed fome years before, the fora- 
men ovale had been found open. 

It was remarked hereupon, that the anatomical examination of amphibious- 
creatures might make fome good difeoveries ; and that therefore the phyficians 
of the Society would do a confiderable fervice to anatomy, if they would exa- 
mine fuch animals more carefully than had been hitherto done. 

Mr. Hooke mentioned, that the refle&ing fpeculum, which he had produced 
.at the lad meeting, was farther publilhed j and that he would endeavour to get 
it finifhed in a lhort time. 

February 5. Mr. Hooke produced again his objective fpeculum for the re- 
flecting telefcope, which he affirmed to- be now true, though not perfectly po- 
liflicd ; which he would procure to be done againft the next meeting. 

m Tt is entered in the Letter-book, vol, vi. p. in the Philo foph. Tranfatt. vol. vii. n 0 9O. p. 5143. 
2. and publidied in the Plvlofoph. Tranfadt. vol. u Letter-book, vol. vi. p. 25. Part of this letter 
Vii. n y t,o, for January, 16/y, p. 5138. is printed in the Phil ofoph. Tranfadl. vol. viiL n* 

n Letter-book, vol. vi. p. u. It is publilhed 4 94. p.6041. for May, 1673.. 

He 
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He mentioned, that he 'intended to have an arithmetical engine made, which 
Ihould perform all the operations of arithmetic, with great expedition and certain- 
ty, without making ufe of the rhabdology, and that much more fnnply than that 
of Monf. Leibnitz, produced before the Society on the 22dof January. He was 
encouraged to make good his propofition. 

Mr. Oldenburg produced a regifter of obfervations, concerning winds and 
weather, left with him by Monf. Leibnitz, by whom it had been brought from 
Paris, where the obfervations had been made with an inftrument called Otto 
Guericke’s little man % which is a tube kept in that city by Monf. Dalancb', 
containing a matter, which was held a fecret by the author, who pretended by it 
to prognofticate the winds and their force ten or twelve hours before they blew ; 
as alfo fair and rainy weather. It was added, that by this regifter, marking the 
leveral ftarions of the liquor, the fignification, and the event, it appeared, thac 
for the mod part the event had anfweied the prediction, though fometimcs it 
had failed. 

This gave occafion to fpeak of the weather- cock fo often mentioned formerly, 
and fo defirable and ufeful : and it was ordered, that Mr. Hooke do not fail to 
get fuch a clock made as foon as poffible ; efpecially fince in France, Italy, and 
Germany, the curious were known to be ready to join their obfervations on the 
weather to thole made by the members of the Society. Mr. Hooke propofed to 
take care of this immediately. 

Occalion being given to fpeak of petrifications, it was remarked by Mr. Hooke, 
that he was credibly informed, that there was a ground in Bedfordlhire, which 
would in a twelvemonth’s time turn wood and other matter, that was not ftony* 
into Hone, without vitiating the figure. 

This was confirmed by Sir Robert Moray, who added, that the king had 
exprefled his intention of buying that ground, and walling it about, on purpofe 
to make in it experiments touching petrifaction. 

It was wilhed, that his majefty, when there Ihould be a proper opportunity, 
might be put in mind thereof, to command it to be done. 

Sir Robert Moray prefented a centre filh-petrified. 

Mr. Oldenburg produced fome yellow amber, and a piece of lignum fojile , 
given him by Mr. Henshaw’s clerk, Mr. Tribolet, lately arrived from Copen- 
hagen, near which city it had been digged out of the ground, at the diftance 
of three or four hundred paces from the fea. Mr. Hooke declared his opi- 
nion, that yellow amber was nothing but refin petrified. 

It was ordered, that Mr. Hooke’s objective fpeculum Ihould be again' pro- 
duced and tried at the next meeting. 

L z February 


Dig b 



y 6 THE HISTORY OF THE 

February 12. being Afh-wednefday, the Society did not meet. 


[1674. 


February 19. There was prefented to the Society, from the Eaft-India com- 
pany, the whole Ikin of a mufk-deer ; for which the thanks of the Society were 
returned by the meflenger who brought it. - And the vice-prefident, Sir Robert 
Moray, was defired to exprefs, upon occafion, to the governor of that company. 
Sir John Banks, the great fenfe, which the Society had of their favour and kind- 
nefs, in increafing the flock of their phiiofophical flore-houfe with fo rare a pre- 
fent ; which was delivered to Mr. Hooke for the repofitory. 

Mr. OldenbOrg delivered likewife to Mr. Hooke Dr. Swammerdam’s trea- 
tife, intitled. Uteri muliebris Fabrica, una cum Methodo nova Cavitatis Corporis 
ita praparandi % ut fuam femper genuinam faciem fervent: printed at London, 1672, 
in 4to, and prefented to the Society by the author. 

Mr. Oldenburg prefented alfo to the Society, from Signor Francisco Redi, 
two books, the one printed at Florence, in 4to, intitled, Efperienze intorno alia 
Generation deg? Infetti , fatte da Franp. Redii the other more lately publifhed 
tinder the title of Efperienze intorno a divorfe cofe natural': , printed at Florence, 
1671, in 4to. Thanks were ordered to be returned to the author, as alfo to 
Mr. Dodington, for his care in bringing thefe books with him out of Italy. 
The latter of them was delivered to Mr. Oldenburg, in order to make an ex- 
tra 61 of it, to be exhibited at the next meeting. 

Mr, Boyle prefented a branch of a willow or ofier-tree, which he had made 
mention atthe meeting of January 29, 1672, that it wasfound in a fmall rocky un- 
inhabited ifland near Barbadoes, and was like whalebone for blacknefs and bending* 

Mr. Oldenburg produced and read a letter in Latin, left with him by Monf. 
Leibnitz, dated at London, 4 £th February, 1 6y\ T , containing his defire of 
being received into the Society, and his engagement of ferving them to the 
utmoft of his power, in promoting the defign of their inflitution. 

This gentleman . having been lately prefent at feveral meetings of the Society, 
and at one of them having produced and (hewed an ingenious arithmetical engine, 
and in other fefpefts given teflimony of his abilities, and of his great efteem 
for the Society, Sir Robert Moray having taken public notice hereof propofed 
him as candidate. 

M ' • L • 4 . l ... ' . . : 

Mr. Hooke tried again the experirhenf formerly attempted, of finding, whe- 
ther air increafes or decreafes by burning: but it mifearrying again, ne was 
defired to fit it better for the next meeting. 


Mr. Reid of Herefordfhire having fent fome red-ftreak grafts for the fervice 


* Letter-book, roL vL p. 34. 
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of the Society, it was ordered, that fuch members, as had occafion to propo- 
gate this cider-fruit, fliould take their feveral proportion of thefe grafts. 

There was produced a Bononian ftone, which Mr. Dodinoton brought out 
of Italy and delivered to the fecretary for the Society, and which was faid to have 
been duly prepared for Ihining. 

It was ordered, that at the next meeting this ftone fhould be produced again, 
to make trial of its fhining, there being now no fun for fuch a trial. 

Mr. Oldenburc produced feveral copies of Monf. Heckerus’s printed ad- 
monition to aftronomers. Be mercurii in folem incur [11 : which copies were, accor- 
ding to the author’s defire, diftributed among the members of the Society. 

February 26. The Society did not meet. 

March 5. Edward Bernard B. D. profefior of Aftronomy in the univer- 
fity of Oxford, was propofed candidate by Mr. Oldenburg. 

Mr. Hooke made an attempt again of the trial to find, whether air is gene- 
rated or confumed by burning ; but the apparatus failing again, he was ordered' 
to fit it with care. 

t , 

He produced his arithmetical engine, mentioned by him in the meeting of 
5th February, and fhewed the manner of its operation, which was applauded. 
He was defired to bring in the defcription of it, that fo it might the better ap- 
pear how it differed from that of Monf. Leibnitz, produced January 22. be- 
fore the Society. 

Mr. Oldenburg gave an "account of part of Signor Redi’s book, in- 
titled, Experienze intorne a divorfe co/e naturali wherein occurred fome particu- 
lars, thought not inconfiderable: as 1. Of waters diftilled in a leaden bell, ren- 
dering all forts of natural waters turbid, when infufed on them, except the con- 
duit water of Pifa, which yet admits of a caution. 2. Of waters diftilled in 
glafs, fometimes growing troubled when mingled with waters diftilled in lead y 
fometimes not. 3. Of cinnamon-water, which diftilled in glafs, and kept in 
glafs, remains clear ; but kept in cry ff al of Pifa grows turbid in a few hours, and 
milky, and in a few days yellow and bitter, though in cryftal of Rome and Venice 
it does put become turbid till after two or three daysj in cryftal of Paris, not till 
J after a much longer- time. 4. Of the torpedo, ftupifying only when touched 
and fqueezed, not at a diftance ; together With a curious account of that filh dif- 
fered. 

Sir Robert Moray prefented a. pear grown, out of a pear,. each having a 
ftalk of its own. 

5 

Mr. 
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Mr. Hooke promifed to give the Society, at their next meeting, a leCture 

upon his weather-clock. 

March 12. Mr. Hooke read a difeourfe of his upon the weather- clock j 
which being but a part of the whole intended by him, he promifed to bring in 
the remainder, containing the deferipciou of the engine, at the next meeting. 

He was defired to take care, that fuch an engine be made with fpeed. 

Mr. Oldenburg produced two papers, one of which was from Ezrael 
Tongue, D. D. about a way of multiplying divers forts of trees, with fpeed, 
by tongue-grafting (as he calls it) their roots, and by covering the places fo grafted 
with earth, about two inches deep. The other was a letter from Mr. Richard 
Reed, dated 27th February, 1674, at Lugwardene in Herefordfhire % concern- 
ing two queries about planting, 1. Whether, in planting, the roots are to be 
let again at large, or pruned near to the trunk or body of the tree. 2. Whether - 
•early or late planting, both as to the living, and alfo the future thriving of the 
tree, be to be preferred j all benefits and inconveniencies of both feafons being con- 
fidered ? Mr. Reed declaring for planting with little root, and for planting in Fe- 
bruary and March rather than before winter, and giving reafons for both. 

There was prefented an human lkull, altogether and very curioufly overgrown 
with very fine mofs, which was faid to have grown fince it was brought over* 
in a chamber of Monf. Schroter, who prefented it, having procured it in Ger- 
many. 

There was read a Latin letter of Dr. John Baptista Gornia, phyfician to 
the grand duke of Tufcany, dated at Florence, 3d January, 1674, and written 
to Sir Theodore de Vaux, containing the writer’s opinion concerning the dif- 
eafe, of which Dr. Wilkins bilhop of Chefter died. 

Mr. Oldenburg prefented the feventh volume of the Pbilofopbical T ranf- 
4 Elions. 

March 19. Mr. Hooke read a difeourfe of his, giving an account of the fuc- 
cefs of this experiment, which, he faid, he had made, about the increafe or di- 
minution of air by burning •, which was, that the air was diminilhed one twentieth 
part. 

He was defired to profecute thefe experiments, and to give the Society an ac- 
count of them from time to time, and to befpeak fome members of the Society 
to aflift at them. 

He was put in mind to proiecute the invention of the weather-clock, . and to 
haften the making of it j and not to forget the finilhing of the reflecting fpe- 
culum. 

s Letter- book, vol.vi. p. ci. 
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Mr. Oldenburg read a letter to himfelf from Dr. Swammerdam, dated at 
Amfterdam 24th March, 1674 ', giving an account of and naming the animals, > 
which have lungs, and yet want a vena arteriofa ; as alfo a defcription of the 
ftruCture of the genitals of a fcarabaus najicornis. 

1673, March 26. Mr. Hooke made an experiment of mingling oil of vitriol 
and common water together, thereby fhewing, that thefe two liquors were fo in- 
corporated, by entering into the pores of one another, that they took up lefs 
room, when mingled together, than they did both being apart. Of the common 
water there were twenty-one meafures ; of the oil of vitriol three meafures, which 
is twenty-four meafures in all, and yet mixt together they made but twenty-three 
meafures. 

Mr. Oldenburg read two letters, one to himfelf from Signor Cassini, dated 
at Paris 25th March, 1673, N. S. * prefenting to the Society his obfervations of two* 
new planets moving about Saturn, the one within the fatclles of Monf. Huygens, 
and therefore by the difeoverer called intimus , making its periodical revolution- 
about four days and an half * the other without the Huygenian fatelles, and therefore 
called extimus , finifhing its courfe in about eighty days - 

The other letter was from Mr. Gregory to Mr. Collins, dated at St. Andrew’s, 
March 7, i 674> about the effeCts of oblique reflection above thofe of the direCl j. 
as alfo concerning the charges and apertures of telefcopes with convex or con- 
cave fpeculums, and of his notion concerning burning concaves, &c. This let- 
ter was as follows : 

** I have received yours, dated February 20. together with Mr. NEWTGN’sanf. 
** wer, with which 1 am exceedingly fatisfied. I am much engaged to you both, 
“ for the pains you have been at ; I am almolt convinced, that oblique reflection 
44 caufeth more light than the direCt -, but I am not fully perfuaded, that it is more 
“ regular. I conceive, that the rudely poliihed plate of metal, in an obligue 
44 pofition, caufeth the image appear more different, becaufe the obliquity hidrth 
** the concavities, fo that no rays come to the eyts, but from the tops of the 
“ little tubercula, which are certainly bell polifhedv the other rays, which con- 
“ fufed the image, being kept away : but if the plate be exactly polilhed (I 
44 fpeak here as to fenfe) the pofition mud be fo oblique, before the infenffble con.- 
44 cavities can be hid, that the planes fall always even, to the fight, in a line, 
“ I granr, I have been miffaken in that fii ft advantage, which I mentioned 1 
4 ‘ for the plane fpeculum F, having certainly (as all human artifice hath) force 
** errors in it, caufeth greater prejudice by them, being remote from the focus, 
“ than being near to it, and in it there is none at all caufed where if it could 
“ be placed, and a near and dirtCt afptCl had of it, this were certainly the belt 
44 telefcope of this fort. 

.1 

r Letter-book, vol. vi. p. 57. Part of this let- - • Letter-book, vol. vi. p. 69. 
ter is printed in the Philofoph. Tranfadt. vol. Yiii, 1 See Philofoph. 1 ranfadl. vol. viii. n°92. 
for Majf, 1673. n* 94. p. 6041. - 5178. for March, 16-3. * 
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“ It is true indeed, that in telefcopes with convex or concave fpeculums to double 
“ the charge, the length mull be almoft doubled } but to double i$ a great altera* 
44 tion, and hardly fufi'erable (as I fuppofe) in very good glades, if the leaft charge 
44 be confiderable : but I underftand not how the charge can be altered at all, with 
“ the fame glafles, in Mr. Newton’s telefcopes. * for 1 know nothing of that, which 
44 was defcribed to Mr. Oldenbu ro. It is true, that the eye-glalfes can be changed 
44 in all. telefcopes, if they be at hand of the required depth. I think, there is no 
44 great hazard in thefe telefcopes of overcharging, feeing the charge of the glafs 
44 can bediminilhed at pleafure ; neither upon this account needs the angle of vifion 
“ be fo fmall, feeing itisequal to the angle of theeye-glafs from its focus, its other 
“ focus being the little fpeculum •, nor the darknefs at all augmented, if the aper- 
“ ture of the fpeculum be proportional to the diameters of the fpheres. 

44 But above all things, I defire to know this, that feeing the image made by 
44 the great fpeculum may be eftecmcd a fmall vifible, and feeing Mr. Newton 
“ in TranfaCtions, p. 3080, thinketh it fitter to make a microfcope or tube to 
44 behold a fmall vifible of one concave fpeculum and one eye-glafs, rather than 
** with one fu.gle eye-glafs, and much rather than with one plane fpeculum and 
“ with one eye glafs : wherefore alio to look to this fmall vifible, the firft alfofhould 
“ not be preferred to the laft. This image indeed is not capable of fuch magnifica- 
44 tion as a vifible is *, yet I am hardly fenfible, how this fhould call the balance, 
44 taking in the defefts of a plane fpeculum, together with other inconveniencies in 
“ taking up this objed. I faid indeed, that hyperbolic and elliptic glafles were 
“ tried in vain ; but I fpake notfo of fpheric fpeculums (as Mr, Newton’s words 
“ feem to imply, Tranfad. p. 4059 -,) for any thing I did, deferves not the name 
“ of a trial, feeing Mr. Reeve and Mr. Cock both know, that the great fpecu- 
44 lum was polilhed only with a cloth and putty ; neither, the truth is, thought 
44 it worth the pains, at that time, to be ferious about further inquiry in that bu- 
44 finefs ; for they undertook indeed to polifh a lefs fpeculum to me upon the 
“ tool. I am not yet fully convinced, which of theie two ways have the belt 
44 advantage, albeit I incline more to Mr. Newton’s, efpecially becaufe of the 
44 itaiall diitance betwixt the plane fpeculum, focus and the eye ; however, ex- 
44 perience mull determine all •, neither am I concerned how it happen. I had 
“ no intention, that my thoughts of thefe telefcopes Ihould be printed : my defign 
“ was only before, as now, that, if you thought fit, otherwife not, you might fend 
44 them to Mr. Newton. 

44 I received thofe letters you mention, as alfo that box, together with the 
44 things contained, and particularly Horrox’s Pofthuma, for whic h 1 mull acknow- 
44 ledge myfelf exceedingly engaged to you. I have perufed him, and am fatisfied 
44 with him ; it was a great lols, that he died fo young. 

44 Mr. Newton’s difcourfe of refle&ion puts me in mind of a notion I had of 
44 burning-glafles feveral years ago, which appears to me more ufeful than fub- 
44 tile : if there be a concave fpeculum of glafs, the leaden convex furface having 
* 4 the fame center with the concave} or, to fpeak precifely, albeit perchance to little 
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more purpofe, let the radius of the concavity be r, the thicknefs of the glafs in 

axis tranfitum f t the radius of the convexity equal to *^this' 

fpeculum fliall have the foci of both the furfaces in the fame poi.it -, and not only 
that, but all the rays, which are reflected betwixt the two furfaces, fhal 1 in their 
egrefs come quam maxime to the common focus. The making of fuch a fpeculum 
requireth not much more art than ordinary plane glafs, feeing great fubtilty is not 
neceflary here-, fothat, I believe, they, who make the plane mirror glaiies, would 
make one of thefe three foot in diameter for four or five pounds fterling, or little- 
more-, for I have feen plane glafies, almoftof that bignefs, fold even here for lels 
money. Now feeing (as Mr. Newton obferveth) that all refled in g metals lofe 
more than one third of the rays, this concave glafs, even cetteris pan l us, would 
have a great advantage of the metalline one -, for certainly an exactly polifhed 
thin mirror glafs, of good tranfparent matter, after a few refledions, doth noc 
lofe one fourth of the rays -, and upon other accounts this hath incomparable 
advantages ; feeing it is more portable, free from tarnilhing, and above all 
hardly one twentieth part of the value. 


“ The great ufefulnefs of burning concaves, this being fo obvious, and yet (for 
“ that I know) untouched by any, makes me jealous, that there may be in the 
** pradice fome fallacy. You may communicate this to intelligent perfons, and 
efpecially to Mr. Newton. 


“ P. S. If you pleafe, let me hear with the fir ft convenience, what may be 
“ judged the refult of this burning concave * for I am as much concerned to be 
“ undeceived, if there be any infuperable difficulty, as to be informed of a molt 
“ furprifing fuccefs. I have /poke of it to feveral here, but ail were as ignorant 
“ of it as myfclf. Several months by-pa(t I have been fo much bufied in fome 
“ private ftudies, that l have forgot to pay my refpeds to you, which otherwife 
“ my inclinations lead me to, upon which account I am more tedious now than 
“ at other times. I defire yet to be more particular in the matter of telefcopes* 
“ I fuppofe a four foot telefcope to have the aperture of fix inches * the little con r 
“ cave having the aperture of three fourths of an inch may magnify eight times, 
“ .the radius being ope foot in this cafe the hole in the middle of the great con- 
“ cave is only three fourths of an inch, which being filled with an eye- glafs, equal* 
“ ly convex on both fides, amplifying the charge of the little concave twenty 
“ four times, doth make a telefcope magnify the objed an hundred and ninety 
“ two times, (which is no extraordinary charge, feeing Mr. J^ewton’s table giv* 
“ eth an. hundred and feventy one and might be much ltfs without inconvenience) 
“ taking in an angle of vilion of above twenty degrees, and with this there is 
“ not loft one fixtieth part of the rays. With the lois of one thirty- fixth part of 
“ the rays, it might magnify not above an hundred and forty four times and take 
in an angle of vifion of above twenty eight degrees. With all this the middle of 
“ the objed is illuftrated with all the rays, which the aperture of the great concave 
“ doth refled. By thefe means, I think, that I keep off from thole two incon- 
“ veniences mentioned by Mr.-NEWTON, in the feventh particular of his confide* 
Vol. III. M *• rations. 
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** rations. The event of thefe other confederations, as I fuppofe, can only be 
“ determined exadtly by experience.” 

It was ordered, that this letter fhould be communicated to Mr. Newton, as the 
perfon mod concerned in it. 

' April 2. There was prefented to the Society, from Mr. Saint Croix, his 
lately printed DialeRica ad mentem Johannis Scoti eruta & elucidata. 

Mr. Hooke made an experiment, by mixing oil of tartar and aquafortis toge- 
ther, to fee how they would incorporate, and how much lefs fpace they would take 
up when thus incorporated than both apart. The mixture caufed a great ebulli- 
tion, which laded all the while that the Society fat: but it ran over feveraf times, 
and therefore Mr. Hooke was delired to make it again. 

Mr. Oldenburg read a letter to himfelf from Mr. Flamstead, dated at Derby, 
17th February, 1674 ', giving an account of his confiderations upon Monf. 
Heckerus’s printed admonition, De Mercurii in Solent Incurfu obfervando anno 
1674, menfe Maio. 

It was ordered, that Monf. Heckerus be made acquainted with the contents 
of this letter. 

Mr. Oldenburg read an account of fome obfervations made by the prince of 
Conde, near Paris, about a well belonging to the houfe of the marquis of St. Si- 
mon, of a moderate depth, and making an extraordinary noife, when the weather 
is to change from fair to foul, and the greater the noife, the worfe the weather 
will be ; but none at all, when the weather is changing from foul to fair. 

It was remarked, that an inquiry fhould be made, whether ‘the well was a dry 
one, or had water in it, and what was peculiar or remarkable in the fituation of 
it, or ground about it. 

April 9. Mr. Edward Barnard and Monf. Leibnitz, were tmanimoufly 
defied into the Society. 

Mr. Hooke made an experiment with aquafortis and a little piece of brafs wire, 
put into that liquor, marking where the liquor flood before the putting in of the 
brafs, and where, after it was put in : as alfb, bow far it was raifed upon its work- 
ing upon the brafs, and how low it defcended afterwards, which was almoft an 
inch below the mark, at which it flood at the ftrfl putting in of the brafs. 

He promifed to bring in a full account in writing of this experiment,. and of 
/that made at the ptfcceding meeting. 

Mr. 
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Mr. Oldenburg read a letter to himfelf from Monf. Huyobns, dated atParis, 
14th January, 167* ", containing fome confiderations upon Mr. Newton’s 
theory of light; together with Mr. Newton’s anfwer to them, dated at Cam- 
bridge, 3d April, 1673 \ 

Mr. Oldenburg was defired to communicate this anfwer to Monf. Huygens. 

He prefented to the Society from Mr. Boyle his new book intitled, Traffic 
containing new Experiments touching the Relation betwixt Flame and dir, and about 
Explofions , l$c. printed at London, 1672, in 8 vo. 

Mr. Oldenburg gave notice, that Sir Joseph Williamson being to go to 
Aix la Chapelle, as one of his majefty’s ambafiadors, offered his fervice to the 
Society for inquiries after philofophical matters in thofe parts ; and that himfelf, 
Mr. Oldenburg, had already drawn up fome directions and queries for that 
purpofe. 

This offer was accepted, and it was ordered, that Sir Joseph Williamson 
Ihould be thanked, and the queries read; which being done, and fome other 
particulars fuggefted by fome of the members prefent, Mr. Oldenburg was 
defired to digeft and deliver them. 

He read likewife a letter to himfelf from Dr. Beal dated at Yeovil inSomerfetlhire* 
April 1673, recommending a certain pear, making an excellent drink, though 
the fruit be of lo very difagreeable a tafte, that even hungry fwine would noc 
eat of it. 

Dr. Beal was defired to procure fome grafts of it for Mr. Charles Howard, 
who would yet venture at this leafon to ingraft them. 

April 16. Mr. Hooke being called upon for an experiment, and having none 
ready, he was ordered to profecute thofe lately begun about the incorporation of 
liquors, and to bring in a written account of thole, that had been hitherto made. 

Sir Robert Moray related an obfervation made of a liquor called Goddard"* 
dropsy exhaled in two years time to the half of it out of a glafs hermetically 
fealed, belonging to the lord archbilhop of Canterbury. 

This was confirmed by the lord bilhop of Salilbury, who added, that it was 
fo well fealed up, that no fmell at all could be perceived of the liquor within. 

It was moved, that this glafs might be dtffired of the archbilhop for making 
farther obfervations about it ; and that, when obtained, it might be weighed, then 

8 Letter book, vol. vi. p. 17. Part of this * Le; ter- book, vol. vi. p. 19. It is printed 
letter is printed in the Philof. Traofait, vol. viii. in the Philof. Tranfail. n° 97. p. 6ic8. 
n° 96. p. 6086. for jufy 1673. , • 
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broken, and immediately after weighed again, to find whether any confiderable 
part of the liquor had been changed into vapours, and lodged in the empty part 
of the glafs. 

Mr. Hook e obferved, that fpiritous liquors, though well clofed up, would in 
time commonly loie their virtue, and alfo theifr bulk, the particles of it palling 
into the pores of one another. 

The prefident moved, that fome of the fame drops might be very carefully 
fealed up, and then immediately weighed exadfly, and after fome time weighed 

again. 

Mr. Oldenburg read a letter written to him by Dr. Swammerdam, dated 
April al, 1673, from Amfterdam y , accompanied with fome anatomical obferva-. 
tkms of his about the pancreas and pancreatic juice of feveral fifhes ; as alfo of 
an human fee tits lately found at Rome between the ovarium and the tuba , contained 
with its ufual integuments * the defeription and delineation whereof, he intimated, 
were then preparing at Rome. 

Jpril 23. An experiment was made with aquafortis and 1 pulverifed oifter-fhells 
in a bolt-head, tied clofe about at the open end with a flaccid bladder, in order 
to fee, what it would produce; and it was found after a little while, that the 
bladder was fwefed. It was then ordered, that it fhould be put, as it was, into 
the trunk of the Society, and left there, locked up till tile next meeting, to fee, 
whether thefc exhalations would prove permanent air. 

Mr. Boyle mentioned, that he had frequently made fuch kind of experiments, 
and thereby produced true air, which lafted for feveral months together. 

Dr. Chamberlayne prefented a piece of bark, which he faid had been fenc 
out of the Eaft Indies to the lord Herbert % with this account, that it had been 
unfeen and unknown in that very place from whence it was fent, and that fome 
Indians had brought it thither, concealing the place where they had it. The 
fcent and tafte were very aromatical and pungent, efpecially thofe of the thin 
and innermoft barks. 

Dr. Chamberlayne was defired to requeft the lord Herbert, that fince he 
correfponded in the Eaft Indies, he would endeavour to procure a greater quantity 
of it, and, if poflible, an account of the place of its growth, it being very 
likely to be a very ftomachic fpice. 

A letter of Mr. Bernard, dated at Oxford, April 15, 1673 *, returning 
to the Society his thanks for his election, was read. 


f Letter-book, vol. vi. p. 9T. marquis of Worcefter. 

2 Charles lord Herbert, fon of Henry * Letter book, voLvi. p. 74. 
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There wa* produced a book belonging to Mr. Henshaw, and, lent by him 
to Mr. Oldenburg, intitled, Olaus fVormius de Mure Norvagico b , with the fol- 
lowing relation prefixed to it in Mr. Henshaw’s own hand ; “ Memorandum-, 
“ quod d. 14 Junii, 1672, excellentifiimus dominus Uldorricus Fredericus 
“ Guldenlow, filius naturalis regis Dani^, Frederici III. defundti, prorex 
“ Norvagire, aflirmavit mihi cum juramento, aliquando in aliquos ex 

“ iftis muribus, quos incolte Lemming vocanr, fuper galerum fuum depluifie ; 
“ quod ipfum & antea fibi accidifie ibidem mihi affirmaverat dominus Crous, 
“ Telenorius regis Daniae in Norvagia.” 

It was thought by fome of the members, that fuppofing the matter of fatft to 
be true, thofe animals muft have been carried by fome very violent wind from an 
high ground into the air, and fo fallen down ; it having been obferved from the 
relations in this book of Wormius, that as foon as fuch animals had fallen down, 
there had been found in their bellies herbs yet undigefted and corn •, which could 
net be but that they muft have been before in fuch places, where fuch herbs and 
grains grow. 

Jpril 30. The Society did not meet. 

May 7. Charles lord Herbert, eldeft fon of Henrt lord marquis of 
Worcefter, was propofed candidate by Mr. Hoskyns. 

There was produced the bladder, which at the meeting of April 23, had been 
fomewhat inflated with air produced'by aquafortis and powdered oifter-fhells, and 
now much more fwelled than at that time. 

It was moved, that it fhould be tried, whether this air thus produced would 
ferve for burning ; that is, whether a candle might be kept burning in it as in 
common air ; and if fo, whether for as long or a longer or fhorter time : and that 
for this purpofe this very air fhould be conveyed into another vefiel, to burn 
bodies in it. 

It was alfo ordered, that this experiment lhould be tried with a mixture of other 
bodies, to fee whether air could be produced fit for refpiration. 


It was likewife moved, that it might be confidered, whether the aquafortis be 
confiderably wafted ; or what quantity of it is raifed up into air : for which end 
it would be neceflary to weigh it exadly before it be put in; as alfo the oifter-fhells. - 

Mr. Hooke remarked, that it would be worth trying, what effect precipitation 
would have upon air by pouring certain liquors upon folutions to make precipitations. 


He read a paper of his concerning arithmetical inftruments, as well thofe, that 
had been made upon the principle of the rhabdology, as that other fhewn to the 


b Printed at Copenhagen, 1653, in 4W. 
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Society, January 22, by Monf. Leibnitz ; and he promifed one of his own in- 
vention of better performance. This paper was ordered to be regiftered b , as 
follows : 

“ The bed way for addition and fubtraflion is by fetting down the numbers on 
“ paper, and proceeding as in common arithmetic ; both thefe operations being 
“ quicker and much more certainly done than by any inftrument whatfoever : 
“ for, firft, the numbers may be writ down in half the time they can be fet on 
“ any inftrument; and, fecondly, they remaining altogether in view, may be 
“ quickly added or fubtra£ted, and the fum or remainder fet down-, and if thers 
“ fhould be any miftake in the firft, they can be prefently run over again (which 
“ is not a quarter part of the trouble of the operation) whereas by an inftrument 
“ to examine an operation over again, the whole trouble of the operation is per- 
“ formed ; and a man is much more fubjedt to mifs in putting the key into the 
“ right number, than he is in fetting down the figure to exprefs it ; and there- 
“ fore, for thole kinds of operations in arithmetic, an inftrument is wholly in- 
“ iignificanr, and at beft will come fhort of common counters. 

** Next, the beft inftrument for fquaring and cubing, or for extrading the 
* fquare or cubic root, is by printed tables for that purpofe, fuch as Barington 
hath printed at the end of his fireworks, or Dr. Pell hath lately epitomifed and 
“ reduced to a lefler volume : for by the help of printing a book of tables, which 
“ will prefently refolve queftions of that kind to twenty or thirty places, will be 
reduced into a lefs volume, and be purchafed at a much cheaper rate than any 
arithmetic inftrument, that Ihall do the whole operation itfelf without lkill : 
“ and, if (kill in arithmetic be allowed to be joined in the ufe of the inftrument, 
“ priming will furnifh us with tables, that will do all thole kind of operations with 
“ much more certainty and fpeed, than any arithmetical inftrument yet known. 

“ Thirdly, as to multiplication and divifion, the lord Neper, in his Rhabdo- 
“ Jogy, hath taught a very excellent facilitating method, by the help of fmall rods, 
“ which I take to be the plaineft, fhorteft, andexa&eft method of ufing that help, 
much better than that of Monf. Petit, of putting them on a cylinder, or any 
“ other way of putting them on moveable wheels ; that way taking up much Icis 
“ room, being more eafily changed and varied, and being capable of the ad van- 
“ tage of the prefs, which makes them much lefs chargeable and cumberfomc, 
“ for they may be printed on parchment, and cut into ftrips, which may bfc 
“ afforded very cheap,, will take up very little room, and they may be made 
“ ufe of to what number of places one will. 


“ Or, .if one will avoid fetting down the intermediate produ&s, his com* 
**. pound rhabdology may be made ufe of, by printing thole roads, or places, 
“ on parchment, both for the figures and holes, by the help of which there is 
**. no ufe of addition or fetting down till laft of. all, or that the whole operation 
“ be compleated. 


b Regifter, vol. iv. p. 197. 
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“ As for the arithmetical inftrument, the model of which was produced here 
44 before this Society, it feemed to me fo complicated with wheels, pinnions, can- 
“ trights, fprings, ferews, flops, and truckles, that I could not perceive it ever 
*' to be of any great ufe, efpecially common ufe : firft, becaufe the multitude 
44 of the parts muft vaftly augment the charge and bulk thereof; fo that it could 
“ only be fit for great perfons to purchafe, and for great force to remove and 
“ manage, and for great wits to underfland and comprehend: fecondly, becaufe 
44 the multitude of its parts muft make it exceeding hard to be put into good 
44 order, and extraordinary apt to be put out of it ; befides, I faw no means of 
44 examining, whether the operation had been truly performed, without trying 
44 it over again, which is intolerable. The defign, indeed, is very good, which 
44 is the only thing I was able to underfland of it, which is to give the produdt 
44 and quotient of a multiplication or divifion, which Sir Samuel Mor land’s 
44 Inftrument is not at all adapted to. But I have an inftrument now making, 
44 which will perform the fame effects with the German, which will not have a 
“ tenth part of the number of parts, and not take up a twentieth part of the room, 

44 that (hall perform all the operations with the greateft eafe and certainty imagi- 
44 nable ; whereby in large numbers, for multiplication or divifion, one man may 
44 be able to do more than twenty by the common way of working arithmetic, 

44 and, that without at all troubling his memory or ratiocination, and this by two 
44 inftruments quite differing in their principle and contrivances ; the defeription 
44 of which I defign to prefent to this honourable Society, after the model pro- 
44 mifed by Monf. Leibnitz to be fent from Paris to this Society to be here feen . 
44 and examined.’* 

Dr. Grew produced feveral roots of plants, as avens, primrofe, orchis, &c. 
to (hew, that part of the trunk of thofe roots defeends fo, as that, which is root 
now, will rot off, and the fuperior part next to it will fupply its place : whence 
he concluded, that there was a double motion made in the trunk of the root; 
the one for receiving the juice for nourilhment : the other for (hooting downwards. 

This feeming to fome members to be a kind of mufcular motion, it was moved* 
that the ftru&ure of the root (hould be well examined. 

Signor Boccone, a Sicilian gentleman, who was well (killed in plants and 
petrifications* being prefent at this meeting, produced a certain leafy ftone, 
called by him, lapis fojftlis , bitumen redo lens, in montibus Hyblais Sicilia repertus ; 
as alfo a kind of lapis bezoar mineralis , found likewife in the fame ifland, and 
there ufed in powder againft fevers with good fuccefs. 

Sir Robert Moray related from captain Herbert, that about the iflands of 
Majorca and Minorca they had found within a rock (hell-fifhes, good to eat, of 
the tafte of mufcles ; and that he had taken abundance of them. 

Farther, that in thofe parts he had feen lying on the furface of the fea a fub- 
itance with motion, which being touched by him had retired within the water ; 

7 . ' but 
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but a little after appeared again above water. Whereupon his curiofity had 
moved him to approach nearer to it, and to take it up out of the fea ; which 
done, he had found it to be a kind of a living worm putting itfeJf out and in, 
fattened in a fubttance like a plant as in a Iheath. 

Mr. Oldenburg produced a book of Dr. deGRAAP, dedicated to the Society, 
intitled, Regneri de Graaf Partium Genitalium Defenfio , together with a letter to 
Mr. Oldenburg, dated at Delft in Holland; 28th April, 1673 c , communicating 
fome microleopical obfervations of Monf. Leewenhoeck d . The book was or- 
dered to be examined by Dr. Walter Needham, Dr. Croune, and Dr. King, 
who were defired to give the Society an account of it. 

Mr. Oldenburg read a letter to himfelf from Mr. Flamstead, dated at Derby, 
19th April, 1673, accompanied with a paper in Latin, containing fome obfer- 
vations of his own about Jupiter’s tranfitnear fome fixed ttars % ufeful for the de- 
termining its inclination to the ecliptic. Thefe obfervations were recommended 
to the perufal of Mr. Hooke. 

Mr. Hooke defired, that Sir Samuel Morland’s book, intitled, the Befcrip - 
tion and Uj'e of two- arithmetic Injlruments, &c. printed at London, 1673, i2tno. 
might be purchafed for the Society’s library ; which was ordered to be done. 

May 14. Mr. Boyle produced a liquor of his own preparing, which, though 
cold, and made feven or eight months before, yet in a minute gave a yellowifh 
t in<tturc to a filver fixpence at firft, which. afterwards turned to a blackifh colour: 
which experiment was fevcral times repeated with the like fuccefs. 

He being afked, what other metals it had this effedt upon, faid, that upon 
brafs it did very well *, not fo well upon fteel, much lefs upon tin. 

Dr. Walter Needham being called upon to make a report concerning Dr. de 
Gr a af’s book dedicated to the Society, and referred at the laft meeting to his 
confideration jointly with Dr. Croune and Dr. King, faid, that he had looked it 
over, but not yet communicated it to the other phyficians * and that he had found 
in general, that in this book there was firft a difpute between the author and Dr. 
Swammerdam about the priority of the difeovery of the ovarium C? ova in 
viviparous animals, and then a charge againft Dr. Swammerdam of feveral errors 
in anatomy committed by him i that he. Dr. Needham, having compared this 
book with that of Dr. Swammerdam, dedicated likewife to the Society, was of 
opinion, that, as to the difpute about the faid difeovery of eggs in viviparous 
animals, the readers mud be referred to the times, when the feveral claimants 
of that difeovery publilhed their books about it, and thence left to judge of the 


e Letter book vol. vi. p, 98. c Letter-book, vol. vi. p. 84. The letter and 

d Print, d in the Philof. Tranfaft. vol. viii. obfervations are printed in the Philof. Tranfalh 
n° 94. p. 6037. for May 1673. vol. vi i. n° 94. p.6033. 
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priority contended for. But as to the errors, which thefc two authors charged 
upon each other, he was of opinion, that in fome things Dr. deGRAAF was in 
the right, and miftaken in others, and vice vet-fa Dr. Swammerdam ; and that 
it would require fome time to examine the particulars, in the doing of which it 
would be requifite to make fome oblervations to pronounce with the more cer- 
tainty of thefe matters contefted. 

Dr. Needham received the thanks of the Society, and was delired to proceed 
to that particular examination, and to advife with the other two phyficians in it, 
according to the order of the preceding meeting * which he promifed to do. 

Mr. Hooke made an experiment with the air, produced 23d April, in a 
bladder by the operation of aquafortis Upon oifter-fhells, having firft tried how 
long a (lender white wax candle would bum with common air, which it did, in 
one glafs, during the fpace of fometimes (eventeen, fomecifnes twenty or twenty- 
one vibrations of a pendulum of about a fecond ; in another bigger glafs, during 
the fpace of 55 vibrations : whereas the factitious, air, being by a certain con- 
trivance fqueezed out into the larger glafs, yet fo that fome of the common air 
remained in it, the faid wax-candle burnt in it only fprty-five fuch vibrations. 

This experiment being not accurate enough, Mr. Hooke was delired to make 
another apparatus for a better, trial. . 

It was moved again, that fome experiments might be made to produce air fit 
for refpiration •, upon which occafion, Mr. Bovle fuggefled, that the trial might 
be made with coral and vinegar. 

May 21.; There were vie, wed feveral curiofities concerning corals and (tones 
belonging to Signor Boccone j and it was ordered, that he mould be thanked in 
the name of the Society for his refpeCt and communications to them. 

Three letters were read, one from Signor Malpighi to Mr. Oldenburg, 
dated at Bologna, 10th May, 1673 ', fignifying the continuance of his obferva- 
tions relating to the anatomy of plants*, as alfo of his having feen ftatutes and, 
pictures lhining in the dark with flaming blue and white colours. 

The other two letters were from Monf. Leibnitz to Mr. Oldenburg, dated 
at Paris, the former April 4 & *» the other May 4 t h, » both containing philofophi- 
Cal communications, and notice of his arithmetical engin$ being very near 
perfected. 

May 28. The experiment of generating air with aquafortis and oifter-fhells 
powdered was made again j which being done, and a wax candle having burnt or 
the common air of a glafs veflel, fometimes thirty-feven, fometimes forty or 
forty-five vibrations of a pendulum of about three feet long, the fame candle 

r Letter-book, vol. vi. p. 114. * (bid. p. tot. k ibid. p. 115. 
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put ia the veil'd filled with the fedlitious air would not' burn in it, but only an 
inch beneath the mouth of the glafs, where the outward common air had fome 
communication with the produced air * for, being put lower, it went out imme- 
diately upon feveral trials. It was obferved, that the candle being gone out near 
the orifice, it would catch the flame again, when ha (lily drawn up clofe to the 
top. Befides, it was taken notice of, that when this fa&itious air was driven out 
of the veflel, the flaming candle held over it was prefently blown out by it. 

Mr. John Templer, an ingenious gentleman, come out of the country, and 
upon his defire admitted to be prefent at this meeting, produced a very fine bed 
of amethyfts brought from the Eaft Indies, wherein fome ftones of that kind 
were very regularly ihaped, and well ringed ; others yet uritinged, which were 
foppofed to have not yet been pervaded by the ringing juice. 

Mr. Hoskyns produced a piece of filver ore, lent him by captain Be rtue, 
who had brought it out of Sweden, where, he (aid, in the Swedifli Silverberg, 
as he had been informed, they throw in coa! over night into the rocky mine, 
and having let it burn and calcine all night, flake it the next day; whereupon the 
ftony part being wafhed out of the ore by the water, the metal appears, as in 
this piece, in long, thick, filvery (freaks. 

Mr. Oldenburg read a letter written to film by Mr. Lister from York, 
2iftMay, 1673 *, containing divers confiderable particulars about very aged 
perfons j fudden appearances of vaft troops of infers ; a ftrange quantity of 
divers forts of worms found in the guts or dogs, and in the ulcerated ancle of a 
girl; the analogy betwixt the veins in plants and the nerves in animals: the 
adtual paflfage of the chyle into the ladteal veflels; together with the experiments 
made by him upon that fubjedt; the refult of which was, that, notwith (landing 
all the injedtions made by him with tinged liquors into the guts of live animals, 
he could never find the lead difcolouring of the chyle on the other fide of the 
• guts, that is, within the ladteal veins ; but always white and uniform. 

It was ordered, that Mr. Lister (hould be defired to continue fuch inftrudtive 
experiments. 

June 4. The lord Herbert was eledted into the Society. 

Mr. Hooke made an experiment with air produced out of bottled ale, putting 
it into a glafs veflel, in order to fee, whether, and how long, a candle would 
burn in it; and it was found, that it would no more burn in this air, than it 
did in air generated out of aquafortis and pounded oi(ler-(hells. 

It was propofed, that fomething might be thought upon for corredting this air, 
fo as to make a candle burn or animals live in it. 

1 Letter book. vol. vi. p. 124. Part of it is printed in the Philofoph. Tranfaft. vol. viii. n® 95. 
p. 6060. for June 1673. 
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Mr. Hooke (aid, that he would confider of it, and try, whether it might be 
corrcfted by precipitation. 

Sir Robert Moray produced a paper, which was read, containing an account 
of fome experiments made by Dr. Walter Needham, and Mr. Richard 
Wiseman, ferjeant chirurgeon, with the liquor fent out of France, where it was 
famous for ftanching' of blood in a little time, without any efchar, fuppuration, 
or cicatrice k . It proved fuccefsful, though, in thefe trials, not in fo fhort a time, 
as the Parifians faid they had found it. 

Sir Robert Moray mentioned, that Sir Samuel Morland, bart. had given 
out, that he had invented a kind of a force-pump, which fhould perform better 
than other pumps hitherto ufed ; that it fhould have no rubbing, but all impedi- 
ments removed, and the whole ftrength applied : and, that the King had referred 
it to the confideration of the commimoners of the navy, in order to make ufe of 
this way in ihips. 

He related alfo, that Sir Samuel Morland had propofed a method of weigh- 
ing anchors with eafe and fafety. Whereupon Mr. Hooke affirmed, that he had 
feveral years ago invented a convenient method of doing the fame thing j which 
having difcourfed of fomewhat in general, he was defired to acquaint the Society 
with the particulars at another meeting. 

Dr. Grew (hewed the company two microfcopical obfervations upon a piece of 
fir, and another on oak-wood, a defcription of which he promifed to communi- 
cate' in writing. 

June 11. Dr. Grew (hewed three microfcopical obfervations ; the firft, upon 
a piece of a wild olive-wood tranfverfely Cut, in which the air-veflels were feen to 
go round about the inner edge of the bark in a circle : the fecond, upon a piece 
of vine, cut likewife tranfverfely ; wherein the air-veflels appeared to lie in a 
ftrait line between' the bark and the pith, and larger and more numerous than in 
olive- Wood : the third, upon a piece of fir-tree. Cut length-wife, wherein the fap- 
veflels were obferved to be fo many tribes made up of divers fibres as clutters, 
and thofe ditched together with other fibres running horizontally. 

Dr. Grew was defired to give an account of thofe obfervations in writing, 
and to profecute them. 

Mr. Boyle propofed the obfervihg, 1. What difference there is between the 
dru&ure of fruit-bearing plants, and thofe that bear no fruit? 2. Whether there 
be any difference in the air-veflels of the fame plant in winter and in fummer ? 
3. Whether the veflels below and above in a plant differ confiderably in bignefs 1. 
and in what part of the plant they are biggeft ? 4. Whether in the root the 
veflels be confiderably bigger than in the body of the tree ? g. Whether the. 

k This account is printed in the Philof. Tran fait. vol. viii,. n° 9;. p. 6o$a. for June 1673. 1 
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parts of a graft after ingrafting do retain the fame pores and figures of the air- 
vefiels and fap-veflels, which they had before ingrafting, or upon the original 
tree : for infiance, when an apricot is ingrafted upon a palm-tree, wherein, and 
in all other ingraftings, the fap, which palled through one fort of ftrainer, viz. 
that of the ftock, pafles now in the graft through another fort of ftrainer ? 

6. Since fome grafts agree well with fome flocks, and not with others, what 
difference there is in the feveral pores and yeflels of fuch difagreeing plants i. 

7. The texture of all forts of reGnous trees. 

Dr. Grew mentioned, that in refinous trees the air-vefiels are very fmall and 
few, and the fap-veflels large, as in fir, cyprefs, &c. whereas in other trees, as 
in oak, the air veflels are very large, and the fap veflels ftrait. 

Mr. Oldenburg read a Latin letter to the Society from Monf. Leibnitz, 
dated at Paris, 1ft June, 1673 ', giving them thanks for his ele&ion into 
their body. 

Dr. Walter Needham made an experiment of the French liquor for Handl- 
ing of blood, upon a dog He cut the crural artery quite crols with an incifion- 
knife : the blood gufiiing out copioufly, a lint dipped in the liquor, of which 
there was but a very fmall quantity., was applied to the wound, and held upon it 
a little while, when, by. reafon of the great glut of blood, that could not be welt 
wiped away for want of a fpunge, the lint was changed for a frelh one dipped in 
the remaining liquor, and kept on about half an hour, and being then let loofe, 
the blood was found ftanched : whereupon the dog being unbound, licked the 
wound, and walked away without any ligature, being committed to the care of 
Mr. Hooke, to fee, whether the wound would keep ftanch. 

'June 13. Dr. Bister, a phyfician of Hamburgh, was propofed candidate 
by Mr. Boyle. 

Mr. Boyle caufed an experiment to be made with a liquor, which, though 
cold to fenfe, did, by its emitted fumes, in a minute, firft through double, and 
then through four fold paper, tinge a copper half-penny without tinging the paper 
interpofed. 

Monf. Denis, a French phyfician, tried his blood- ftanch ing liquor upon a 
dog ", whofe crural artery was opened by making a wide oblique orifice in it 
to which his liquor being applied and held to it by a comprefs, the blood was 
ftanched in feven minutes, and the dog was let go in five and twenty minutes, 
without any ligature, the comprefs being fallen off. 

The Society thought fit to intermit their meetings from this day till the pre- 
sident fhould fummon them to meet again. 

- * Letter-book, vol. vi: p. 137. * An account of this experiment is printed in 

• An account of this experiment is printed in the Phiiofoph. Tran fad. n® 95. p. 6053. 
the Philofoph. Tranfad. vol. viii. n 9$. p. 60^3. 
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October 9. At a meeting of the council were prefen r. 

The Prcfident, 

The lord vifcount Stafford, Mr. Colwall, 

Mr. Charles Howard, Dr. Croune, 

Sir Paul Neils, Mr. Hill, 

Sir John Lowther, Mr. Oldenburg, 

Mr. Pepys, 

The prefident gave the council notice, that there had been lately with him a 
committee of the profeflors of Grelham College, and another of the Mercers 
company, inviting the Royal Society to return to that college, and to keep their 
aftemblies there, as formerly they did before the fire. To whom he had returned 
his thanks for this kind -offer, and for their refped to the Royal Society * adding, 
that he would acquaint the council with it at their next meeting. 

This being reported, the council thought good to have their hearty thanks 
returned to the faid committee for their kindnefs and refpeft, yet without faying 
any thing to them of acceptance or not acceptance -, only, in cafe they ihould give 
occafion for faying more, that then it might be mentioned, that the bufinefs was 
under confideration. 

The perfons appointed to give thefe thanks were the lord vifcount Stafford, 
Sir Paul Neile, Sir John Lowther, Mr. Pepys, Mr. Colwall, Dr. Croune, 
and Mr. Oldenburg, or. any three of them. . . , 

Whilft this was doing. Sir Theodore de Vaux came in, being fent by the 
earl of Norwich, earl marfiial, to acquaint the council, that his lord (hip wondered, 
that they were not met in Arundel-houfe, as formerly, but yet hoped, that they 
would hereafter (till continue their meetings there, as formerly ; and that if they 
Ihould remove to any other place, he could not but take it very unkindly. 

Hereupon the prefident declared, that for this time he had caufed the council 
to be fummoned in this place for his particular convenience, his prefent occafions 
not having permitted him to go far off. And his lord (hip, at the defire of the 
council, returned their hearty thanks to the earl marfiial for his lingular, affe&ion 
and refpedt to the Society. . , • 

This being done, the prefident intimated, that it was time to call upon Dr. 
Tillotson, dean of Canterbury, as executor of Dr. Wilkins, bifhop of Chefter, 
for his legacy of four hundred pounds fterling, bequeathed to the Royal Society: 
Whereupon it was thought good by the council, that Mr. Colwall and Mr. 
Hill fiiould be defired to lpeak with the faid dean about this matter at their firft 
convenience 

Chelfea college being fpoken of, and fomething mentioned of pilling down 
thehoufe, and felling the materials, it was thought fit by the counci', ,ir * v '’r. 

Hoskyns 
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Hoskyns or fornc other lawyer fhould be eonfulted with, whether, notwithftand- 
ing the claufe in the charter of non-alienation, the faid houfe might be pulled 
down, and the materials fold. 

Mr. Oldenburg produced the report of the three phyflcians, Dr. Croune, 
Dr. Needham, and Dr. Kino, concerning the anatomical controverfies between 
Dr. Swammerdam and Dr. de Graaf, referred to the judgment of the Society ; 
and he defired to know, whether the faid report fhould be tranfmitted immedi- 
ately to the perfons concerned, or deferred till the Society fhould meet again. 

It was thought proper to fend it away by the firft poft, confidering that it had 
been long deferred already. 

f N 1 2 * 4 * 6 7 8 9 10 11 12 13 14 ' 97 of the Philofbphical Tranfaftions was licenced by the council. 

Oftober 22. At a meeting of the council were prefent 

The prefident. 

The Earl Marfhal; 

The lord ▼ifcount Stafford, 

The lord bifhop of Salifbury, 

Mr. Charles Howard, 

Sir John Lowther, 

The council confidering the neceffity of fecuring the Weekly payments for 
carrying on the work of the Society, and having eonfulted the treafurer’s book 
concerning the perfons, that may be looked upon as good paymafters, they were 
found to be thefe : 

1 The lord vifcountBaouNCKER, 

prefident, 

2 The Earl Marfhal, 

1 ‘ 3 The earl of Anglefey, 

4 The earl of Devonfhire, 

’5 The earl of Aylefbury, 

6 The lord vifeount Stafford, 

7 The lord bilhop of Salifbury, 

8 The lord bifhop of Chefter % 

9 The lord Berkley, 

10 The lord Brereton, 

11 The lord Howard of Caftle- 

rifing, 

12 Mr. Boyle, 

13 Mr. Aepskine, 

14 Dr. Arderne, 

• John Pearson, D. D. 

31 Mr. 


15 Mr. Ashmole, 

16 Sir John Banks, 

17 Mr. Barrington, 

18 Mr. Brooke, 

19 Dr. Brown, 

20 Dr. Cotton, 
ai Mr. Colwall, 

22 Dr. Chamberlayne. 

23 Mr. Creed, 

24 Mr. Evelyn, 

25 Dr. Glisson, 

26 Dr. Goddard, 

27 Mr. Haak, 

28 Mr. Hooke, 

29 Mr. Hill, 

30 Dr. Holder, 


Mr. Pepys, 

Mr. Colwall, 
Mr. Hill, 

Mr. Hoskyns, 
Dr. Croune, 

Mr. Oldenburg. 
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31 Mr. Hoskyns, 

32 Mr. Charles Howard, 

33 Mr. Edward Howard, 

34 Mr. Thomas Howard, 

35 Mr. Henshaw, 

36 Mr. Le Hunt, 

37 Dr. King, 

38 Mr. Locke, 

39 Sir John Lowther, 

40 Mr. Lister, 

41 Sir Paul Nbile, 

42 Dr. Walter Neeqham, 

43 Mr. Oldenburg, 

44 Mr. Parker, 


45 Mr. Pepys, 

46 Sir William Petty, 

47 Mr. Smith, 

48 Sir Robert Southwell, 

49 Dr. Tillotson, 

50 Sir Theodore de Vaux, 

5 1 Dr. Wallis, 

5a Dr. Ward, 

53 Sir John Williams, , 

54 Sir Joseph Williamson, 

55 Dr, Christopher Wren, 

56 Sir Cyril Wyche, 

57 Mr. Wylde. 


This number being fele&ed, there were feme others found, whom the council 
thought fit to have afked, whether they were willing to comply with the new 
regulation of the Society, by paying their arrears, and by alluring their payments 
for the future : and they were thefe » 


Sir George Ent, 
Dr. Thomas Cox, 
Dr. Whistler, 
Dr. Thruston, 
Mr. Newburgh, 
Earl of Dorfet, 
Earl of Yarmouth, 
Mr. Ricaut, 

Mr. Povey, 

Sir James Long, 


To be affced by Dr. Croune. 

| To be afked by the Earl Marfhal, 
| To be 


afked by the lord vifcount Stafford, 


Dr. James du Moulin 
Mr. Thomas Neile, To be afked by Mr. Hoskins. 
Dr. Willis, 

Mr. Sltngsby, 

Sir Nicholas Steward, 

Sir James Shaen, 

Lord vifcount Ranelagh, 

Lord Clifford, 


> To be afked by Mr. Oldenburg. 


The Earl Marfhal propofed, that the sbient in remote places, might be con*' 
fidered. • . 


The prefident fuggefted, that it was necefTary to fecure firft of all the ahni- 
verfary ele&ions, at which there muft be prefent thirty-one fellows ; and therefore 
fuch a number of fellows to be fixed, as might be likely to afford fuch a number 
of electors. 

CSober 
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OZloler 30. At a meeting of the council were prefent 

The lord bifhop of Salifbury in the chair. 

The Earl Martha), Mr. Hill, 

Mr. Charles Howard, Mr. Hoskyns, 

Mr. Colwall, Mr. Oldenburg. 

Dr. Goddard, 

The Earl Marfhal reported, that the earl of Yarmouth had declared to him, 
that be would clear his arrears to the Society: and for Mr. Povey, he had defired, 
that his account with the Society, for whofe fervice in the bufinefs of the Savoy 
he had expended twenty pounds, might be Hated % and that being done, he was 
willing to pay what fhould be due from him above that fum. 

Hereupon Mr. Oldenburg was ordered to fearch in the Council-book what 
tvas formerly ordered by the council in this matter. 

Concerning Mr. Ricaut, the Earl Marfhal offered ta write to him to Smyrna 
about his arrears •, and doubted not but they would be fatisfied. 

Upon this occafion of Mr. Ricaut’s abfence in remote parts, the Earl Marfhal 
propofed, that fuch members of the Royal Society, as were abroad, or fhould 
go abroad, and continue abfenc from England above three months, fhould not be 
obliged to pay their weekly contribution after thofe three months were expired ; 
but every fuch fellow fhould be left at his own liberty to pay or not after that 
time, till he fhould be returned to England; 

This propofition was unanimoufly agreed to by the council. 

It was alfo ordered, that the fellows, who were in arrears, fhould be allowed, 
if they made no prefent payment of them, to give a bond to the Society, to pay 
within, or at the end of, fix months i and that Mr. Hoskyns draw up a form 
for fuch a bond. 

Memorandum. That when the number of the fellows, who were, or were to 
be, fhall be agreed upon, the form of a legal tie be prefcnted to every one of 
them to fecure the weekly contributions. 

It was mentioned, that as long as it was not known, how many would remain 
of thofe, who were now of the Society, the number of the ordinary fellows could 
not be fixed. 

- The Society this day refumed their weekly meetings. 

Sir Justinian Isham, Bart, was propofed candidate by Dr. Waiter Needham. 

Mr. Hooke being called upon for experiments, and particularly concerning the 

weather* 
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weather- dock, faid, that he would prepare fome experiments for the next week, 
and take care of having the weather-clock made ; as alfo of finifliing his difcourfe 
jipon it. 

Dr. Walter. Needham prefented for the repofitory a jaw-bone of a lamb, fent 
him by Mr. Templer out of Northamptonffiire, which had all its teeth difcoloured 
with a brazen colour; 

Mr. Charles Howard produced fuch another, which, he faid, was brought 
out of Sicily, where it had been affirmed to him, that generally the Iheep, which 
feed upon a certain mountain there, had teeth thus coloured. 

Some of the members were of opinion, that this colour might proceed from 
herbs growing in fuch ground, as had underneath it copperas mines ) others 
thought that it might be artificial. 

Mr. Oldenburg prefented from Dr. Hoboken, a Dutch phyfician, his book, 
Df Anatomia fecunditi * human* repetita & auila , printed at Utrecht in 1672 ; to- 
gether with a letter from the author to Mr. Oldenburg, dated 8th Auguft, 1672, 
this letter and the book having been detained long in their vy ay to England on ac- 
count of the war. 

Mr. Oldenburg read likewife feveral other letters and papers, which came to 
his hands during the Society's recefs, as 

1. A paper in Latin, fent by Mr. Henshaw from Copenhagen, in a letter* 
dated Auguft 7, 1673 p , which paper contains the anfwers of one Lucus Ja- 
cobi Debes chief minifter in the ifles of Fero, to divers queries formerly pro- 
pofed to him 

The paper was as follows : 

“ Ad primas duodecim quaeftiones, nihil in promptu eft, ex Foeipis, quod re* 

“ fpondeatur : quoniam iis in terris aut nunquam auc raro intenlum aliquod eft 
" lrigus. 

“ R. 13. Fulgura & tonitrua accidunt ibi femper hyberno, nunquam aefti- 
“ vo tempore : circa halones & irides nihil fingulare adhuc obfervavi. Ignes fa- 

tui nunquam ibi apparent. 

• ** 14. Frequentiores vend funt Africus& Zephyrus, inprimis vere & autum* . 
“ no. Afferunt plerumque tempeftatem pluviofam : hasc autem ventorum effedla 
“ funt obfervata, quod faepius ei plagse, a qua flat ventus, aerem afferant nu- 
“ bilofum ; adverfae autem ferenum ; id quod fieri exiftimem propter excelfos in* 

fularum montes, aeris liberum motum imped ientes. 

•* Letter-book, vol. vi. p. 228. 1 Ibid. p. 229. 

. Vol.HI.. O “ 16. Re- 
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**'16. ’Reftadtioriem, nec non diametrum fblis & lonae, ortus vel occafua 
'** tempore, curiofo non licuit obiervare, propter obftantia montium juga. Pleia- 
44 des omnes, quamvis obfcurae, confpiciuntur tamen coelo fereno. Luna ple» 
“ rumque apparet tertio, interdum quarto, die a novilunio. 

1 7. Edipfes vix ibi poflimt obfervari, propter aerem turbulentum, eaiir 
“ plaga frequentiflimum. 

“ 1$. De falls copia vix pofiurh certo quid ftatuere; ego femel, neceflitate 
44 addudtus, ex viginti quatuor * * aquarum marinarum dimidiam falis co- 
“ quendo mihi comparavi : mare tamen valde falfum efle indicio fur>t multi ma- 
“ nipuli falium, qui colliguntur in fcopulis & rupibus, ubi asftas incidit calida 
44 & ferena. • Lu.cet quidem & micat mare nodtu, fed non, nifi turbatur remis inter 
44 remigandum. Si de currentibus caeterifque maris affedtibus eo fpedlantibus 
4 ‘ referrem, volumen confcriberem : quia vero de omnibus & fingulis in libro meo, 
44 jam in lumen prodeunte, (qui Foeroae, vel Fceroa referata infcribitur) fufius 
“ egi, ad eum curiofos remitto. ■ 

44 19. Ex mineralibus faltem invenitur talcum, perexiguae tamen quantita- 
44 tis ; ex caeteris nihil. 

“ 20. Magnetis variatio eft 13 gr. 19 min. occidentem verfus, uti obfervatunv 
44 eft-anno 1659, die 25 Decembris. 

44 21. Ferrum opinione citius contrahit ferruginem, a qua ita arroditur, ut 
* 4 ten lie ferrum intra paucos annos non fit ufibus humanis. 

44 22. Nullae ferae in Foerois habentur, fed domeftica tantum animalia : quae* 
44 nam circa ea, nec non aves & pifces, funt notanda, copiofe in mea Fsroa* 
44 feferata explicavi. 

44 23. Inter vegetabilia, haec occurrunt notabilia; radix Rhodia, quae alibi 
44 ftudio in hortis colitur, ibi ubertim fponte naturse provenit, crefcens fuper am- 
44 nibus & mari, in prseruptis montibus & promontoriis, qua ancillae utuntur ad 
44 capillos flavo colore tingendos: nec minor vis angelicarum nafcitur in monti- 
44 bus, coemiteriis, & hortis, quas incolae non tantum in deliciis habent, fed cau- 
ct libus earum radicibulqpe codtis famem propullant, incidente annonae caritate. 
44 Tormentillarum incredibilis habetur copia, quarum radicibus, loco corticum,. 
44 utuntur ad coria praeparanda. Varia antifcorbutica ibi etiam inveniuntur j de 
44 caeteris nihil relatu dignum. De viribus herbarum inhabitatores parum funt 
44 foliiciti-, ofera varia ibi crefcunt, quorum femina ex Dania afferuntur, quippe 
44 raro ad tantam maturitatem perveniunt, ut femina ferant, praster brafTicam;' 
44 cujus femen tandem degenerat in rapas. Exfrumentis tantum feri poteft hor- 
44 deum ; arbores nullae crefcunt praeter juniperum fuper terram ferpentem. 

44 24. Equi & oves brumali tempore femper fub dio vitam tolerant, quo- 
44 niam tam hyeme quam jeftate aer eft temperatus. 

44 25. Vac-' 
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“ 2 5. Vaccae & equi funt concolores cum aliis ejus generis in aliis regionibus : 
“ ovium alias funt albse, alia; nigrse, alia; rubra;, fed pro loci diverfitate ; in bo- 
“ realibus infulis plerseque alba;, in auftralibus autem nigra; : ubi vero oves alba; 
** e borealibus infulis transferuntur in auftrales, pedetentim nigrefcunt ; quo co- 
“ lore inficiuntur primum circa pedes, dein circum femora, pod fub ventre, de« 
“ nique fuper dorfo : utrum htec nigredo proveniat ex terra; nitro an fulphure, 
“ curiofitatis magiftrorum cenlurc atque judicio fubmittitur. 

“ 26. Peftis & febris . Foerois exulant ; interim affli&antur nonnulli lepra, 
“ multi fcorbuto, omnes catharro quotannis, vere ineunte. Ad fcorbutum pel- 
“ lendum, utuntur aut lade folo recenti, aut cum cochleariis cq&o, Ex catarrho 
“ ita laboranr, ut nonnulli fint morti vicini, morteque pauci interdum defun- 
“ gantur ; adverfum quern morbum ferum ladis vetuftum, fere fervidum, bi- 
“ bunt, idque feliciffime. Alias conflidantur cum morboquodam peculiari, quetn 
“ vocant Landfarfoot, febri militUm caftrenfi non abfimili ; cui nullum adhibent 
“ remedium, fed eventum Deo committunt, quo etiam medico plerique conva- 
** lefcunt. 

“ 27. Plumute anatinse, quas Eiderdun vocant, colliguntur ex certa quadam 
“ ave marina, Eider nominata, quae plumas illas ex proprio fuo pedore, inter ex- 
“ cludendos pullos, pro avis fovendis evulfas in nido reliquit ; unde excerptae 
** colliguntur ; qua; autem plumae alio tempore vi evelluntur, propter pinguedinem 
“ nulli funt ufui. 

“ 28. Monocerotes marini juxta littora Foeroarum nunquam vlfi funt ; va- 
“ ria alioquin genera Cetorum mare Foeroanum frequentant, quos inter certi ge- 
“ neris Cetus incolis eft maxi me moleftus, quern nuncupant Troldhqaf, ad quern 
“ repellendum, aut caftoreum, in carina cymba; inclufum, fervant, aut lignum 
“ juniperinum in mare projiciunt, quorum, vel iftius fcetorem vel hujus,odo- 
“ rem olfaciens ad imum fubfidet.” 

2. A letter from Mr. Hevelius to Mr. Oldenburg, dated Auguft t 3 , 1673 ', 
together with the title page of his book, called. Machine codejlis pars prior, 
Orgattcgraphiam Ajlroncmicam exbibens, &c. The letter intimated, that the feCond 
part of this work, containing all the author’s celeftial obfervations, was alfo 
in the prefs. 

3. A letter of Mr. Lister to Mr. Oldenburg from York, dated 2d Sep- 
tember, 1673% fignifying his own invention of a blood-ftaunching liquor, at 
.leaft as good and efficacious as that of Monf. Denys, the French phyfician. 

It was ordered, that Mr. Lister fhould be defired to fend to the Society, 
either a fpecimen of his water for ftanching of blood, or the preparation of it. 

Sir Theodore de Vaux read a paper, containing a narrative of the cafe of a 

' Letter-book, yol.vi. p. 22 j. • Ibid. p. 263. 
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young woman,' who had, according to the aecount of many credible witnefles, and 
his own examination, lived without food for feveral years. He was defircd to. 
give this account to be regiftered, which he promifed to do. 

Nt /vernier 6 . At a meeting of the Council were prefent 

The lord bilhop of Salifbury in the chair. 

The earl marlhal, Mr. Colwall, 

The earl of Dorset, Mr. Hill, 

The lord vifc. Stafford, Mr. Olden durov 

Sir Jo«n. Lowther, 

Mr. Oldenburg reported to the council, what he had found upon the coun- 
cil-book, concerning Mr. Povey’s bufinefs fpoken of at the laft meeting, viz. 
that 1 8th May, 1664, there was an order made, that the treafurer of the Society 
fhould reknburle to Mr. Povey the cxpences, which he then alledged to . have 
been at for the Society’s fervice. 

Whereupon it was ordered, that Mr. Colwall fhould be defired to ftate Mr. 
Poveys’s arrears due to the Society, and fubduft from: them the fum demanded 
by him, and receive from him the remainder of his arrears. 

It was ordered alfo, that the treafurer of the Society, Mr. Colwall, do fend 
to fuch fellows of the Society, as were in arrears, to acquaint them with the new 
regulation, which the council is now making, for a firm eftablilhment of the faid 
Society : and that therefore the arrears due to the Society are to be forthwith col<- 
ledled •, and alfo a legal obligation to be fubfcribed by as many as fhould defire 
to continue fellows, for the better fecuring the weekly contributions for the future. 
And that therefore every fellow being in arrears fhalL be defired by the treafurer 
either to fend in, between this and St. Andrew’s day next (being November 3c*, 
1675) his arrears, or at leaft to give a fufficient bond to pay the fame within, 
of at the end of fix months from the date of this order, and to declare withal, 
whether he will continue a member of the Society, and comply with the afore- 
laid fubfcription.. 

After this the eatl marfhal was acquainted by the council with their thoughts 
of removing their weekly aficmblies to Grefham College, and of beginning to 
meet there again upon the next aoniverfary eleCUon-day ; the council being moved 
thereunto, by confidering the conveniency of making their experiments in the 
place where Mr, Hqoke, their curator, dwells, and that the apparatus is at hand * 
as alfo by the folemn invitation of the city of London, and the profeffors of Gre- 
fham College •, and likewife from the hopes, which they find grounds to enter- 
tain, of meeting- with fome confiderable benefactors at that end of the city. To 
which was added, that though this Society fhould thus remove their meetings, yet 
they were full of hopes, that his lordfhip would be fo far from removing his fa- 
vours and kindneffes from them, that he would preferve them in the fame degree 
he had done all along, and efpecially during the many years he had entertained 

them 
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them under his roof. To all which the council added this humble requeft, that 
the earl marfhal would be pleafed to give the council leave Hill to meet upon 
occafion in his lordfhip’s houfe, there to enjoy the honour and advantage of his 
council and directions, which they had always found fo affectionate and confider- 
able to them. 

Whereupon the earl marfhal very obligingly and generoufly declared, that 
though he always had efteemed, and (till did efteem it, a great honour to his 
houfe, that the Royal Society kept their alfemblies there ; yet underftanding, 
that the council' apprehended it really to be for the fervice and good of the 
Society to return to Grefham College, he could not but give up his reafon to 
the reafon of the council ; adding further, that he fhould continue the fame ref- 
peCt and concern for the Society, where-ever they met, and he glad to receive 
the council in his houfe upon any occaGon of their meeting. 

Which declaration of his lordfhip was fo deeply refented by the council that 
they unanimoufly defired the lord bifhop of Sa'ifbury, in their name, to give the 
earl marfhal their very humble and hearty thanks for his extraordinary favour 
and bounty towards the Society, in receiving them fo frankly and generoufly intq- 
his houfe, when upon the fad calamity of the 6re of London they were deftitute 
of a place of meeting ; as alfo in entertaining them afterwards, for fo many years 
together, with all the noblenefs imaginable j fuperadding to all that his great 
munificence in giving them the Arundelian library, and heaping many other real 
expreflions of generoiity upon them. To which the council added this farther 
order, that the lord bifhop of Salifbury fhould be defired to acquaint the Society 
itfelf* now ready to- meet, with this whole matter, that they, concurring with 
the council in this affair, might prefent themfelves in a body to the earl marfhal,, 
and make the like acknowledgments with the council \ which was done accord- 
ingly, as appears by. the entry in the Society’s Journal-book upon this very day. 

At a meeting of the Society on the fame day, 

John Stafford Howard, Efq-, was propofed candidate by his father the lord; 
vilcount Stafeord, and immediately elected. 

Sir Justinian Isham, knight and baronet, was alfo elected: 

Mr. Bovle prepared his book, intitled, Several Trails : of the ftrange Subtilty^ 
great Efficacy-, and determinate Nature of Effluviums: of new Experiments to make the parts 
of Fire and Flame fable and ponderable : together with fome- additional Experiments 
about arrefting and weighing of igneous Cerpufcles as alfo , a Difccvery of the Per - 
vioufnefs of Glafs to ponderable parts of Blame: with fome Ref eil ions on it. by way 
of Corollary:- printed at London in 1-673, in 4to, 

Mr. Hooke fhewed an experiment of water fpreading itfelf, by a- peculiar con- 
trivance of a pipe, into a canopy (not a parabola, as is the ordinary way) and; 
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reverting into the perpendicular, whence it came. Which figure he afcribed to 
the water’s tenacity. 

Sir William Petty was of opinion, that the firft impetus of the Tallying wa- 
ter being too ftrong for the prefliire of the ambient, fpread itfelf abroad in that 
figure of a canopy ; but that afterwards, the firft impetus being abated, the 
ambient was able, by its prefliire, to make the water return to its firft perpen- 
dicular. 

The lord vifcount Stafford upon occafion mentioned, that he had kept mer- 
cury for fix or feven years, in a bolt-head, upon the fire, in a faud furnace, with 
a paper only on the top of it, and that it ftill remained unaltered. He pro- 
mifed to give the Society a more particular account of this at their next meeting. 

Dr. Walter Needham mentioned fomewhat like this done by himfelf ; which 
he was defired to give a fuller account of. 

Sir William Petty fuggefted on this occafion, that it would be worth while 
to make all forts of experiments with mercury. To which he added, that as 
mercurial experiments fliould be one head for the Society’s entertainment, fo ex- 
periments of the magnet, of optics, and efpecially of motion, ihould make fome 
of the other heads, that the Society Ihould take in hand and purfue conftantly. 

Mr. Oldenburg began to read Dr. Swammerdam’s anfwer to the letter writ- 
ten to him by three of the phyficians of the Society, Dr. Croune, Dr. Wal- 
ter Needham, and Dr. King, containing their report to the Society, about 
fome anatomical controverfy between Dr. Swammerdam and Dr. de Graaf 1 : 
but there not being time enough to make an fend of it ar this meeting, the 
reading of it was referred to the next. The letter was as follows : 

«* Illuftriflimse Societati Regia: 

« S. P. D. 

“ Gulielmus Croune, 

“ Gualterus Needham, 

“ Edmundus King. 

“ Quandoquidem ab illuftrifiima Societate Regia nobis tradita eft ilia de vi- 
4< rorum clariflimorum Drs. Swammerdam& Drs. de Graaf feriptis cognofcendi 
“ provincia ; ea, qua decuit obedientia, munus, alias & invidiae & difficultatis ple- 
“ num, in nos fufeepimus. 

“ Primo itaque in loco, utrique ab illuftr. Societate gratias deferri exiftima- 
“ mus, quod (quum & ipfi per totam dudum Europam meritis fuis inclaruerinr, 

* It is inferted in the Letter-book, vol. vi. p. 241. 
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“ & etiatn in Efelgis fibi notos & familiares habeant viros, uti in omni genere doc- 
“ trinae, ita prefertim in anatome verfatiflimos,) nos in hac controverfia ap- 
44 pellare maluerint, quam judices conterraneos, vel alios ubique celebres viros, 
44 quorum fama& in re-publica anatomica dignitas jus in hac lice dicendi autorita- 
44 tern fibi vindicare videbatur. 

“ Id eo magis tantorum virorum candori tribuendum eft, quod gfifcentelicefc 
44 inter nos & Belgas bello atrociflimo, tamen earn philofophise felicitatem pcr- 
“ mittunt, ut inter literatos bonarumque artium cultores amicitia vetus, tam fo- 
“ lido fundamento innixa, neutiquam labefadetur. Cpntroverfia vero hifce li- 
“ bris agitata videtur ad duo potiffima capita reduci pofle. Quorum illud dc 

inventorum authore agit; hoc de defcriptionum & fententiarum prolatarunv 
“ veritate. De inventionis laude certantibus nefcimus quid fatis appofite a nobis 
44 refponderi poffit, quibus & res ipfa fcitu ardua, & argumentum nimio nimis. 
44 ingratum videbatur. Quern enim alium inventionis ordinem nos exhibere pof- 
“ fumus, quam quern dudum typothetae exhibuerant ? ut nempe poll Stenonem 
44 Graafius, inde vero Hornius, tandem Kerkrincius, rurfum Graafius- 
44 gemino tradatu, demum Swammerdamius, & poftremo Ruisch, vel deor- 
“ ganis generationi infervientibus, vel de ovis viviparocum, fcripta fua evulga^ 
44 rint. 

“ Quae in libris illis tradentur argumenta, ledoribus obviam eft : quibus vero- 
“ artibus alter alterum praevenerit, illud nobis minime innotefcit ; qui in viri» 
44 predidis omnibus arcana philofophica indag-ndi peritam admodum fedulita- 
44 tern laudamus. Fieri interim poteft, ut fine omni plagii crimine, qui forte- 
44 pofterior in inventum aliquod praeclarum incident (de quo tamen hie nihil pro- 
44 nuntiamus) primus illud orbi literaria exponat, & vel eo nomine diligentia? fuaer 
44 praemium ferat. Tales fane fegnitiei fuae poenas luent anatomici apud nof- 
44 trates non pauci, qui multa turn in hoc ipfo, turn in variis argumentis ana- 
“ tomicis apud fe diu prellerunt, donee in aliis fimilis inveniendi felicitas editione- 
44 magis prompts & expedita oobilitata eft. 

44 Quod vero fententias ipfas utrinque prolatas attinet, illic, virorum clar. venia. 
44 pradata, judicium noftrum mterponere audebimus. 

44 1. 0 Itaque arteriam fpermaticam virilem rede deferipfifle Dom. Graafh- 
44 um autoptae afierimus, nec quae fit ilia a natural! fabrica receffio, cujus ipfum 
44 accufatDr. Swammerdam, hadenus incelligimus. Defcriptionc-mHoRNiANAM 
44 a tauro ad homineai infeliciter transferri, ex utriufque feriptis & ex reipfa. 
44 conftat : interim non negamus, naturam in exiguis arteriolis ita ludere, ut etiarn. 
44 ab his difi'erre poflint vafa Dom. Swammerdam obfervata. Quid enim fre- 
44 quentius in anatomia occurrit, quam varietas ilia, qua. in minoribus abundare; 
44 folet ? 

44 2. * De tubulorum in tefticulo, qui in epididymidem definunt, dedudione- 

* Mirac. Nat. p 5. Part, genit. defenf. pag. zz. * Mirac. Nat. p. 8. Part, genit. defenf. p. 25. 
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** affirmanti Graafio aflentiri cogit modeftia, idque eo magis, quoniam & a Dorn, 
** Vander Wyel id fa&um allegat, turn quia e nobis unus idem frequenter prae- 
“ ftiterit, qui tamen affirm at, vafa ilia non Temper eodem tenore & numero tef- 
“ ticulo exire, ut epididymidi jungantur ; neque in ejufdem generis fubje&is duo 
“ per. omnia invicem confentientia a fe inveniri ■, neque revera multum refert, ant 
“ duobus vel pluribus duftibus tefticulo exeant haec vafa, (fix in unum epidi- 
“ dymidem certo certius coiunt. 

“ 3. 1 De medio, per quod femen a fanguine in tefticulo feparatur, difficile eft 
** quicquam ftatuere. Non fieri illud per aliquam vaforum anaftomafin, fuadere 
“ videtur rei ratio & vaforum in tefticulo ftruftura. Nempe arteria illuc immifla 
“ eadem opera tubulis feminalibus fuccum fuum £«? venis fanguinem miniftrat : 
** idque ita fieri credible eft, ut omnis arteriola capillaris, ut ut minutiffima, 
“ utrumque officium prazftet. Raro hujufmodi fecretionem perficit natura fine 
“ alterius corporis interventu. An vero glandulae, ut ut exiguas, interfint, an 
“ folis membranulis, quae hie frequentes funt, res perficiatur, aliis judicandum 
“ relinquimus. Nemo noftrum glandulas ibidem confpexit. Determinationcm 
** hujus quasftionis do&orum virorum ulteriori diligentiae commendamus. 

.** 4. * De veficularum feminalium cum deferentibus communicatione, & de 
“ fuccorum feminalium numero, difficilior eft controverfia. Etenim in homine, 
“ antequam vas deferens urethrae inferitur, dilatatio quaedam eft, five cloaca com- 
** munis utriqtie parti, viz. five epididymidi, five veficulae exonerandse idonea. 
“ Si hujufee fabricam probe contempleinur, videbimus, nihil in tota illius loci 
“ ftruttura impedire, quo minus vel hac vel iliac profluat liquor, five a defe- 
“ rente in cavitates veficulae, fiveetiam vice verfa, quo minus junftis viribus fuc- 
*■* cos utrumque organon per eandem fentinam fimul & femeldejiciat. Hujus rd 
“ determinatio ex aliorum animalium analogia petenda videtur. 

“ Veficularum harum cum vafis deferentibus fchematifmum, quatenus in ho- 
“ mine fe habent, fatis fideliter expreffit Dr. de Graaf •, a quo fi in pauculis dif- 
“ fentiat Dr. Swammerdam, minoris illud nobis momenti videtur, & ad con- 
“ fuetos naturae lufus referendum. Si quid ab accurata deferiptione defit illud prope 
“ exitum vaforum in urethram obfervamus, quo in loco vafa deferentia utrinque 
“in * * * vel veficulam exiguam dilatantur, quae carunculae in urethra appo- 
“ fitae fubjacet, adeo ut caruncula ilia hujufee portio videatur. 

“ Hoc interim certum eft turn de homine turn de equo (quod genus anima- 
“ Hum homini quoad vafa generationis proximum eft in utroque fexu,) quod ftylus 
“ vafi deferenti immiflus in urethram ufque protendi facile poteft. Si vero aut 
“ fiatu aut liquore rem tentaveris, prius implebitur veficulae feminaiis cavitas, 
“ quam quicquam in fifiulam urinarium exiverit. Latins nempe eft & patentius 
“ illud diverticulum, nec ulla valvula donatum, cujus beneficio motus liquoris, 
“ quoquo verfum impu'fi, fillefetur : cum interim vafis differentis extremitas ca- 

y Mirac. Nat. p. 9. Part, genit. defenf. zj. z Mirac. Nat. p. 10. Part, genit. def. p. 26, 27. 
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“ runcula obturetur, quae turn in viventibus extra coitutn, turn in mortuis quo- 
“ que occlufa facet, nec prius aperturam patitur quam impletis vicinis celtufis 
44 tow impeUentisvis in ilium folum dirigatur. Hinc fieri poflfe credibile eft, quod 
“ in homine & equo ft quid feminis extra coitum tefticulo effluat, in cell u I am hanc 
44 concedere poteft j donee ilia quoque itnpleta tandem eruptio confequitur, quae, 
“ nifi ceftro venereo fiat, plefunque nodtu in k&o calentibus continuity & pollutio 
44 no&urna appellatur. In coitus vero tempore per quandam <ru/*«r^t«u partium una 
44 eademque opera utramque partem fimul exonerari credimus, quam fententiartt 
44 & Graamum privatis ad Dom. Oldenburgium literis agnovifie intelligimus. 
“ Interim vero an veficulae illae humanae ftnt mera feminis ita delati conceptacula, 
44 an non & aliquid de fuo addant, etiamnum quaeri poteft ? Certe confimilis ei, 
44 quoad communionem cum deferehtibus, veficula equina in pofteriore fua parte 
“ egregie glandulofa eft; nec videtur veficulae humanae folliculus a glandulofa na- 
“ tura abhorrere. I mo hanc partetn vafis varii generis copiofe inftruftam micro* 
** fcopium abunde detegitj U ode conjedare licet, iifdem feparari humorem quen- 
44 dam ufui generations idfervientettv; idque eo magis, fi alia animalium genera 
“ expendamus. Qui enim aprum, arietem, caprum, taurum, fub cultro habu- 
44 erit, videbit quam evidentiffime, vas deferens nullam omnino cum veficulis 

feminalibus rem habere. Inftantiam ponimus in apro, ubi veficulse feminales 
44 maxims furrt, & aliquot feminis libras in fe continent. Quum harum fuccus 
“ cum femine tefticulorum cortfertur, videbimus multis grad 1 bus ab invicem dif- 
“ tare; ut ille tefticulorum liquor ex aib© flavefeens florem ladis turn colore turn 
44 fubftantia commode reprseferttat. Si vero guftaveris faporem, exhibet infigniter 
“ dulcem cum aftridiofie, qu&lem in fatetharo Sattirni agnofeimus. Interim vas 
44 deferens, licet per veficularum feminalium meditullium tranfeat, tamen ne mi- 
“ nimo qwdem porulb in eafdem hiat, fed Canafem fuum in urethram rede aperit. 
44 Veficularum interim fuccus pelkicidus eft & coloris aluminofi ex cryftallino fub- 
** albicans.- Sapit fere cremorem tartari; pauco alumine adulteratum. Exit in 
xi Urethram per foramina veficulis propria : neque ftylo, injedione, aut flatu quo- 
“ libet, harum cum deferentibus communio detegi poteft. Quod ipfum de reli- 
“ quis animalibus modo recenfitis veriflimufn. 

44 Ex didis con fedora deduci videtur, quod numerus fuccorum feminalium* 
“ feqoitur OrganOrum ipforum numerum. In pifeibus nempe oviparis, & avibus, 
** fimplex eft & uffkus ; in cawe duplex, utpote cui delint veficulae feminales • 
** penc dixeramus in caute duplioeirt efle, utpote cui cantum non defunt proftatae, 
“ exiguae enim funt & intfa mufculos, -penis, direftores, adco abfeondits, ut 
44 anatomicum mediocriter peritum fallere pofient. In arietibus, capris, et apris, 
44 manifefto triplex eft. Idem de Cqoo dicenduta eft, nifi infignes glandulas (e qui- 
44 bus conftat pofterior portio veficuktrum feminalium) nihil excernere dicamus. 
44 Quidni 8t hominis cadem lit ratio ? Nos tamen nihil hie audader afierimus, ve- 
44 rum ulteriori difquifitioni remittimus. Interim notandum eft, dupliCem faltem 
4 * fuccum etiatah in hortiine Concedere Cl. Graarium, viz. tefticulorum & profta- 
44 tarum, querfi tamen pofteriorem feminis appellationenon dignatur, fed vehiculum 
44 feminis vocat, quod gratis did videtur : faltem controverfiam ad logomachiam 
44 deducit. Interim optamus,utpericulumfaciatvirdodilfimu3deexcindendisve- 
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“ ficuHs feminalibus* ; tumdemum experiatur, an animalia hoc novo caftrationis 
genere multi lata generation! aeque fere idonea futura Tint ac antea fuerunt. Nos 
“ majors de natur* in conftruendis Qrganis folertia credimus b . DignifT. Swaumer* 
“ dam quadruplicem ponit materiam feminalem ; quartum nempe fuccum e vafe 
“ defcrente prope urethram glandulofo petit. Ifte vero fuccus videtur ipfis duftus 
“ hujus parietibus in ilia confluentia liquorum (viz. tefticuli & veficulae) ungendis 
“ inlervire, ut liquoribus liberior tranfitus permittatur. Si tamen obtineat ifte 
“ cenfus, poflumus nos in apro quintum aflignare, non ex epididymide petitunr, 
“ (ut per jocum vult Graafius) verum ex glandulis. peculiauibus majufculusy 
“ medijs veficulis feminalibus c innafcentibus, urethrae veto fcorfim implantatis. 

** 6- 1 . Penis impletionem a fangpinc infartfto pendere utrobique afieritur. 
c ‘ Quseftio eft de rigiditate, quam Graafius potius animalibus fpiritibus, corpo- 
“ rum nervoforum tunicam diftendentibus, tribuendam cenfet : idque ea dudus 
“ ratione, quod penis injeciionibus utcunque impletus tamen minus rigid us eft, 
“ quam in vivo animali apparere folet. Idem tamen (de.viror organ, pag. 154.) 
“ fcribit fe in cadaveribu 5 , aqua, beneficio fyringae, in corpora nervofa per arte- 
w rias propul fa, penem adeo excendifie, ut in vivis vix magis pofiet.. Porro in 
“ canis pene, quern coitus tempore retro veficulum firmicer ligaverat, prater 
“ fanguinem florid um fe nihil reperifte affirmat. Si quid hie a vivi penis rigi- 
“ ditate deficiat, nonne potius fibris in cadavere refolutis tribuendum eft, quam 
“ peculiari alicui fpirituum animalium inftuxui deficient ? Fatetnur quiaeng 
“ fpirituum accdfione fieri, ut in vivis vigorem & tonum obtineant fibrae ilia, 
« qua in mortuis flaccefcunt : fed hoc toti corpori cum pene commune eft, neque 
“ peculiarem hie loci fpirituum affluxum pofeit. Infuper probabile eft, fangui- 
“ nem, a corde in vivo animali per vafa naturaliter conftituta in vivum & calen- 
“ tem penem impulfum, poros ejufdem magis univerfaliter & adaquate implere^ 
*<• quam id aqua in defun&o fieri poteft. Idque eo magis credibile eft, quia arte- 
“ ria in mortuis inflata veram rigid itatem reftkuit *. 

“ 7 At ilia de emiflione feminis quaftio a neutro feriptorum folvi videturi 
«« Dicit quidem Cl. Hornius, ex urethra ftruftura facile intelligi, cur tarn magna 
« adfit in pene tenfio, & tarn impetuofa feminis per eundem jaculatio. Utinatn 
“ illius ejaculationis rationem pluribys exhibuifiec vir clarilfimus, & in re fibi 
“ adeo perfpicua cacitati noftra gratificatus fuiflet. Etenim fetnen cum impetu 
“ profilire conftat. Quorum vero mufculorum ope vibrelur, vel qua alia vi explo- 
datur, non adeo clarum eft. Tefticulis quidem additos videmus cremafterts ; 
“ forte ills potius ufui deftinatos, quam mera teftium fufpenfioni, qua rtque 
•* membrana peragi potuiflet. Quid vero veficulas feminales premit, & in 
“ ceftri venerei tarn fubitaneo motu exonerat ? Quid glandulis proftatis 

4< fuccum fuum exprimit ? Quid in omnibus hike fimultaneam earn 
“ excitat ? Proftacas quidam aprugnas mufeulis validis donari agnofeimus. 

“ Neque enim aliter exprimi potuit tarn vifeidus liquor, qui in ilio animali 

“ quovis glutine teuacior eft. Verum veficula feminales illic aliquot libras 

» Part. Gcnit defenf. p. 31. * Part. Genit. defenf. p. 3?. 

k Mirac Nat. £. p. 11 . * Mirac. x\a.\ p. it. . 

• Mirac. Nat. p. 13. ^ 1 Part. Genu, dtieui. p. 6. 
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** continent hurrtoris, non in unica aliqua cavitate fluttuantes, Ted in vefi-* 
** culis innutneris, ad methodum fere pulmonum Malpighianorum recon- 
** diti. Nulio interim mufculo comprimuntur, neque quo padlo le emulgeri 
** (inant, facile comperimus. Quod ipfum de plerifque fa! tern animalibus verum 
** ell. Solas talpas excipit doftiiT. Swammerdam, quorum et veficulis feminali- 
bus & epididymidibus mufculos append! aflerit. Interim fuam de ejaculatione 
** feminis fententiam • addit in qua primo affirmat, feminis motum a toto fan- 
“ guine pendere, & non nili tempore coitus excerni. At contrarium evincit 
“ aprugna diffe&io, ubi nunquam non muStas uncias feminis invenies, licet in 
“ toto anno procedente non coiverit, nec fuiappropinquaverit. Secundo h , univer- 
4< falem eo tempore mufculorum corporis omnium contentionem, prsecipue vero 
“ eorum, qui ad partes feminales pertinent, aflignat tanquam excrecionis caufam. 
“ At vero, quomodo motus ille comprimet velicularum feminalium manticam a 
** mufculorum horum tcrgo pendentem, & plerunque, ft non femper, fcmine 
“ gravidam, dodilf. Graafius, defcripta prius ere&ionis & comprdlionis ure- 
“ thrae ratione pcrgit dicere : urethra comprejftone (viz. mufculorum ope) e vcfi- 
** culis feminariis 6? vqfis deferentibus in urethram propulfum femen t ibique menjlruo 
u fuo (fc. e proftatis affiuo) permixtum ulterius prcpelii pojfe. Non libet integram 
hanc controverfiam evolvere ; unicum tantum rogamus, nempe, concefio, 
“ quod femen, poftquam'fiftulam urinariam intraverit, a mufculis penis vibratur 
“ & vi emiititur; quid demum eft, quod lemen illuc affert ? Etenim turn tefti- 
** culi, turn veficulne feminales, turn etiam glandulre proftatae extra eorum muf- 
“ culorum, ut & ipfius urethrae, poteftatem collocantur. 

** 8. Complura in fchemate Swammerpamiano, quod cl. Dom. Tulpto dica- 
vit, culpat Graafius, forte non immerito: quse tamen omnia ab authore ipfo in 
“ fubfequentibus figuris poftea editis emendahtur. ■ • ■ ‘ • 

“ 9. De intends vero clitoridis cruribus (quas Dr. Swammerdam nonnunquam 
“ occurrere ait) alferic enobis unus *, fe carnearum fibrillarOm cylindrillos quofdam 
** r-eperifle, mufculis proxime adjacentibus diftin&os, (is forte fimiles, quos no- 
** tavit author mod© laudatus. 

• •“ id; Porpo notat idem, ligaments uteri reretia non vafa modo fed & fibras 
*“ mufculolas obtinere, & motibus quafi mufcularibus infervire pofle. Reliqure 
“ inter hos duos vrros agitatae controverfise minoris momenti effe vktentur quam 
ut cenfuram mereantur. Londini, d. 15 Auguft, 1673.” 

^The lord bifhop of Salifbury reported the lenfe of the council held this day to 
the Society, concerning their return to Grelham College, and reprefented what 
great obligations the Society had to the earl marlhal, for having received therri 
fo generoufly at firft, and entertained them fo nobly for To many years in his 
houfe, acquainting them withal, that the council had already exprefied their deep 
Tenfe of fuch great favours to his lordlhip. 

Whereupon the Society, concurring with the council about the returning to 
* Mirao Nat. p. 14. h Ibid. 1 Dr. Kino. 

P z Grelham 
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Grefeam College, refolded that they would prefentty m a body attend the earl 
marfhal likewifr, and join their humble acknowledgments with thofe of the coun- 
cil for bis lordfhip’s extraordinary favours and kindnefles to them* defiring the 
lord bifhop of Salifbury, who was then in the chair* to be their mouth in this ad* 
drefs : and this was done accordingly. 

November i$. At a meeting of the Councjl were prelent 

The lord bUhop of Salifbury in the chair ; 

The earl marfhal, Mr. Colwall, 

Sir John Lowther, Mr. Hill, 

Sir PaulNeue, Mr. Oldenburg. 

It was ordered, that the following perfons, or three of them, of whom the pre- 
lident and Mr. Oldenburg were to be two, be a committee for auditing the 
accounts of the treafurer •, and that they meet for that purpofe on the Monday 
following, the 1 7th iaftant, about three of the clock in the afternoon, at the pre- 
fident’s houfe j thefe perfons being the prefident, Sir John Lowther, Dr. God- 
dard, Mr. HitL, and Mr. Oldenburg. 

It was ordered allb, that the following bond be fhewn by the amanuenffs to Mr. 
Le Hunt •, and upon his alteration, if he fee caufe for any, forne copies be forth* 
with made and prefented, or fen# about by the treafurer, to be figned by thofe, 
who do not prefentty pay their arrears in ready money : and that fucb of the no- 
bility, as fliould make ufe of this bond, yet fo as to order thefe ftewards to figt» 
in their ftead, fliould be complied with in this particular. 

The bond was as follows r 

“ Noverint vniverfi per prafentes me teneri & fjrmtter obligors 

“ praftdi, concilio ,. ts? jbdalibus Regalis Societafis LonUni pro fcientia naturali pro* 
“ movenda & fuccefforibus in libris bona £c? legalis moneta Anglia folvend, 

** eidem profit concilia, £s? fodalibus, out fuceejforibus fuis, out eerwa certs attor- 
u note, : ad qmm qpidem folutianem bent & fideliter jocund. obligo me, baredes, exa* 
¥> cutoresy & admi/fifiratores nteos fruiter per prafentes, figiUo moo, Jgillat. Dat>. 

anno regni Domini nofiriQarqli 11 . Dei gratia Anglia , , Scotia, Rrancia v 
** fc? Hibernia Regis , Fidei Defenforis, (Ac. vicefimo tertio , amoque Donyni, 1673. 

«*■ The condition this obligation is fuch, that; if the above bouoden 
“ his heirs, executors, adminiftrators, or affigps do well and tpuly pay,. 

“ or caufe to be paid, unto the ajpove named prefident, council^ and fellows of 
* the: Royal. Society, or their lpccefiofs 0? alfigpee or affignees, the full fern of 
“ of lawful money of ^nglapd* it being hip arrears due to the 

•* prefident, council, and fellows of the Royal Society afore faid, according to his 
M engagement upon his admiffnm intar the find Society, on the • day' 

^ of next enfiiing the date beseqf, to. the ufe of the faid prefident, 

* council. 
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u council* and fellows* and their (iiceefjbrs ; then this obligation to be void* or 
** elfe to remain in full force and virtue. 

“ Sealed and delivered* 

“ in prefence of 

It was refolved, that for want of time, the execution of that part of the order 
made at the late council of November 6th* which relates to the legal tie to be 
fubfcribed for fecuring the weekly contributions for the future* be deferred till 
after St. Andrew’s day. 

At a meeting of the Society on the fame day. 

Dr. Wallis paid to the treafurer forty (hillings for Mr. Bernard’s adraiflion- 
money, having received carders fo to do from Mr. Bbrnard* whofe occafions would 
not yet permit him to appear in perfon at the Society. 

Mr. Oldenburg prefented to the Society, from Mr. Botlb, his new book, 
Intitled, ‘Pratts, coujtftiug of Qbfervattens about the Saltnefs of the Sea : an account 
of a Jlaticotl Hygrofcape , and its Ufcs ; together with an Appendix about the Force of 
the Air's Moifture : and a Fragment about the natural and preternatural fate of Bo- 
dies : by the honourable R. Boyle : to all which is premifed a Sceptical Dialogue about 
the pqfitive or privative nature of Cold, by a member of the Royal Society : printed 
at London, 1673, in 8vo. 

Mr. Hookb was called upon for his account of the experiment made Novem- 
ber 6. of water Ipreading itfelf into a canopy, and reverting to the perpendicular. 
He excufing himfelf, that he had not been able to make it ready, was defired to 
prepare it for the next meeting. 

He (hewed an experiment concerning the fpringinefe of glads, by applying to a 
(lender glafs-pipe a wax-light on all the fides thereof, by which it appeared* 
that the light being held on the top of the pipe, the farther end of the pipe 
funk ; held underneath* it rofe ; held on the fide towards the hand applying, it 
turned from him } held on the oppolite fide, it turned towards him. 

The caufe of this phenomenon was by fome concaved to be the expanfion of 
the glafs on that fide* where the light is applied. 

Sir William Pety faid, that it was a defireable thing to have a good theory . 
of the fpringinefc in bodies. 

Mr. Hooke mentioned, that formerly he had explained it, in a difeourfe of 
his* brought in upon the occafion of the odd phenomenon of the pipe of mer- 
cury (landing toprfull far above the ordinary ftatkm. 

He was defired, fince that difeourfe was not yet brought in* by him* that he 
would bring it in which he promifed to do. 

He 
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He promifed alfo to bring in fome experiment or other at the next meeting. 


Mr. Oldenburg read a paper of Mr. Lister, containing an account of 
fome of the parts of certain ftones figured like plants, together with thirty- feven 
figures, curioufly drawn to reprefent the fame *. 

November 20. A committee was chofen by ballot, for auditing the treafurer’s 
accounts, confiding of Sir William Petty, Sir Theodore de Vaux, Mr. 
Creed, Mr. Hooke, and Mr. Vernon, three of whom were to be a quorum, 
and to meet on the Thurfday following, November 27. about two in the after- 
noon, at Arundel Houfe. 

The lord bifhop of Salifbury acquainted the Society, that thofe eminent citi- 
zens of London, who had been formerly deputed by the city and the Mercer’s 
company, to invite the Royal Society to return to Grefham College, viz. Sir 
John Laurence, Sir Richard Ford, Sir Thomas Player, and Mr.- Row- 
land Wynne, had upon occafion exprefied, that they fhould efteem it as an ho- 
nour to be elected into the Royal Society : whereupon his lordlhip now propofed 
them all four as candidates, and defired the Society to meet the next week, in 
fuch a number as was requifite to make an ele&ion. 

Mr. Andrew Birch was propofed candidate by Sir Theodore de Vaux. 

Mr. Hooke (hewed a microfcope, with one only globule of glafs, fattened to 
an inftrument with many joints, to turn every way, and fo to (hew the objed on 
every fide with greater diftindnefs than other microfcopes : which kind of mi- 
crofcope, he faid, a German had brought over with him out of Holland, but 
that it had been long fince hinted by himfelf in the preface to his Micrograpbia. _ 

He was put in mind both of his account of the experiment made November 6, 
with water, and of his difcourfe concerning elafticity. 

Mr. Oldenburg prefented from Mr. Hevelius his book, intitled, Machina 
Ccclejlis pars prior , Organograpbiam Afirohomcam exbibens , &c. 


November 27. At a meeting of the Council of the Society were prefent. 

The lord bifhop of Salifbury in the chair, 

The earl marfhal. Sir Paul Neile, 

Mr. Charles Howard, Mr. Colwall, 

. Sir John Lowther, Mr. Hill, 

Mr. Aerskine, Mr, Oldenburo, 

The rcceit for the four hundred pounds, bequeathed by the late Dr. Wilkins, 
bilhop of Cheftcr, deceafed, to the Society, was figned and fealed in coun- 

* Letter-book, vol. vi, p. 371 and 339. It is printed in the Philof. TranfaA v6l. viii. n° 100. 
J>. 6181. for January and February, 167 J. 
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cil, and ordered to be delivered to Dr. Tillotson, dean of Canterbury; and 
Mr. Colwall, the treafurer, was defired to keep the money in his cuftody till 
farther order. 

The committee of the council for auditing the treafurer’s accounts made their 
report k . 

At a meeting of the Society on the fame day. 

Sir John Laurence, Sir Richard Ford, Sir Thomas Player, Mr. Row- 
land Wynne, and Mr. Andrew Birch were defied into the Society. 

Mr. Elers, a foreigner, (hewed the Society a (mall agate, of the fize of a 
pea, having on the one fide the perfect effigies of a face, refembling naturally, 
as he affirmed, pope Alexander VII. being compared with a medal of that pope, 
which Mr. Elers had procured at Rome purpofely for comparing the agate with 
it on this occafion. On the other fide appeared the face of the prefent emperor 
if held one way, and another face, if held another way - y be; Tides (everal other 
faces, which the owner of the agate imagined to be there, but which could not 
well be difeerned by any of the Society. 

He (hewed likewife feveral patterns of (luff, which by the prefs had received 
the likenefs of cloth of gold and filver ; for the making of which manufacture 
in England, he faid, a certain German, then in Holland, intended to procure a 
patent. 

The lord vKcount Stafford brought in an account in writing, of what he 
had related 6th November, concerning the unaltered quickfilver, notwithftand- 
ing it had been op the fire for the fpace of fifteen years : to which was added 
• an account of the increafe of weight in brimdone by fire. It was ordered to be 
entered in the Regifter-book *. 

Mr. Hooke (hewed an attempt of his, of making a veflel fo thin, that when 
evacuated of the air contained in it, it might fwim in the air. He mentioned 
alio, that a certain Italian clergyman, named Lana, had written upon this fub- 
jeft; whole book he thought had been formerly prefented to the Society by their 
fecretary, but was dill in his hands. 

December 1. St. Andrew’s day, November 30. having this year fa'kn upon 
Sunday, the Society, by virtue of their charter, kept their anniverfary eleClion 
upon this day 4 at which* were prefent five and fifty members. 

Sir John Laurence, Sir Richard Ford, Sir Thomas Player, Mr..Row- 
land Wynne, and Mr. Andrew Birch were admitted. 

k This report was forgot to be entered in the 1 Leopold. 

Cbttncil-bo.ic, vol iv p. 22 $. * It is not entered 'there*- 
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The committee of the Society for auditing the treafurer’s accounts made their 

report, as follows : 

% 

“ At a committee of the Royal Society for auditing the treafurer's accounts, 
November 27, 1673, 


** We find Mr. Daniel Colwall debtor, 

A s. d. 

“ To monies he hath received on the quarterly payments of the So - 7 g 

** ciety from 23d November, 1672, to 13th ditto, 1673 - * 9 

“ To money he hath received for admiflion - - 4 o o 

‘‘ To the balance ofhislaft account - - = "793 

£ t 5 * 89 


** We alfo find he is creditor, 

" By monies he hath paid to the ule of the Society 
“ Balance refting in cam in his hand • • 


A t. d. 
146 16 8 
J 1 


** Signed, 


1 £<52 89 


** William Pety, 

“ Theodors de Vaiix, 


** Francis Vernon, 
•* Robert Hooke. 1 * 


This done, the Society proceeded to the work of this day ; and by their elec- 
tion there Were continued of the council thefe eleven, viz. 


The lord vifcount Brooncker 
The lord Berkley, 

Mr. Colwall, 

Dr. Goddard, 

Mr. Hill, 

Mr, Hoskyns, 


Sir John Lowther *, 

The earl of Norwich, earl marfhal 
of England, 

Sir Paul Neils, 

Mr. Oldenburg, 

The lord bifhop of SaKfbury. 


The new chofen members of the council were thefe ten, viz. 


Mr. Boyle, 

Mr. BarringtOn, 

Mr. Creed, 

Sir John CuTLEB, 

Dr. Walter Needham, 

Out of thefe were ele&ed officers. 


Sir William Pety, 

The earl of Shaftesbury, 
Sir Robert Southwell, 
Sir Christopher Wren, 
Mr. Wylde. 


® This nunc it omitted la the Journal, vol. r. p. 48. but rtftored frt>m the printed lift of the So- 
ciety for 1674. 
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The lord vifcount Brouncker, prefident, 

Mr. Colwall, treafurer, 

% 

OF the new members of the council were fworn Sir William Petty and Sir 
Robert Southwell. 

Before this annual ele&ion the Society had an important lofs by the death of 

Sir Robert Moray, who was defcended of an antient and .noble family in 
the Highlands of Scotland, and educated partly in the univerfity of Sc. Andrews,, 
and partly in France, where he had afterwards a military employment in the fer- 
vice of Lewis XIII. *, and gained fo high a degree of favour with cardinal 
Richelieu, that few Grangers were ever lb much confidered by that great minifter 
as he was m . He was raifed to the rank of colonel in France, and came over to- 
England" for recruits, when king Charles I. was in with the Scots army at 
Newcaftle, where he grew into great efteem with his majefty, for whofe efcape,. 
about December, 164.6, he laid a deiign in the following manner 0 : Mr. William* 
Moray, afterwards earl of Dyfert, had provided a vefiel by Tinmouth, and Sir 
Robert Moray was to have conduced the king thither in a difguife; and it 
proceeded fo far, that his majefty put himfelf in the difguife, and went down the* 
rack ftairs with Sir Robert : but apprehending, that it was fcarce poffible to 
pals all the guards without being difcovered, and judging it highly indecent to 
be taken in fuch a condition, he changed his refolution, and went back. 

Upon the reftoration of king Charles II. he was made one of the privy 
council to his majefty in that kingdom. He was pne of the firft and moft a&ive 
members of the Royal Society, and as early as December 5, 1 660, brought a 
melfage from the king, that his majefty had been acquainted with the deiign of 
their meeting, and well approved of it, and would be ready to give an encou- 
ragement to it p . March 6, 1 66^, he was chofen prefident of the Society % as he 
was again for another month on the 10th of April, i66i r ; and feveral times 
after \ In the firft charter granted to the Society, of July 15, 1662, and the fecond, 
of April 22, 1 €63, he was nominated one of the council to it. He died fuddenly 
in his pavilion in the garden at Whitehall, July 4, 1673, and was interred at the 
king’s charge in Weftminfter-abbey near the monument of Sir William Dave- 
nant'. Mr. Wood affirms", that he was a Jingle man , and an cbhorrcr of 
women ; but this is a grofs miftake, for Sir Robert married the filler of the 
lord Belcarres *. He was univerfally beloved and eftcemed ; and eminent for: 

1 Wood, Athen. Oxon. vol. ii. col. 370, 0 Burkft’s Memoirs of the Dukes of Hamil- 

ra Burnet, Hiftory of his own lime, vo- ton, 1 . 5. p.307. 


Inme i. 

n Mr. Wood, ubi fupr a, fay?, that he had been 
general of the ordnance in Scotland againtt king 
Cii a r n s J. when the prcfbytcTians of that king- 
dom firft fet up their covenant. 

Vol. III. 


p See above, vol 5 . p. 4. 

* Ibid. p. 1 7. r Ibid, p 21. 

* J bid. p. Sc, 87. 

* Wood, ub; j^ra. a Ibid. 

* Burnet, II ill. of his own Time. 
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his piety, fpending many hours a day in devotion in the midft of armies and 
courts. He had an equality of temper in him, that nothing could alter, and was 
in pra&ide a ftoic, with a tinflure of one of the principles of that feft, the 
perfuafion of abfolute decrees. He had a moft diffufed love to mankind, and 
delighted in every occafion of doing good, which he managed with great zeal 
and difcretion. His comprehenfion was fuperior to that of moft men. He was 
confiderably (killed in mathematics, and remarkably fo io the hiftory of na- 
ture ; and his genius refembled that of the illuftrious Peireskius, as defcribed 
by Gassendus 7 . 

December 4. Francis Robartes, Efq*, fon of John lord Robartes, and 
Col. Giles Strangways, were prOpofed candidates by. the lord bilhop of Salif- 
bury ; as was likewife John le Gassick, M. D. by Sir William Petty. 

The earl of Salifbury, Mr. Boyle, Mr. Barrington, and Mr. Creed, were 
fworn members of the council. 


There was prefent at this meeting the abbe D’Angeau, brother to the 
marquis of that name, who had attended her royal highnefs the dutchefs of York 
from Paris to London. 


Mr. Hooke (hewed an experiment of the fpringinefs of coal ; which was, that 
one fide of a piece of charked wood or coal being heated, that fide did (as in the 
like experiment formerly made with glafs) bend from the heat, as appeared by 
a long ftick faftened thereto, and the end pointing to a fixed mark. 

It was alfo tried again with a glafs pipe, as likewife with a brafs wire ; which 
latter ftirred but very little, and almoft infenfibly. 

There was produced a microfcope of Mr. Smethwicke’s contrivance, faid by 
him, as Mr. Hooke reported, to have glafies not fpherical, but of a conic fec- 
tion : which figure the author, as was faid, affirmed he could make and polifh 
with certainty. Being tried, fome of the members found it (hew the object very 
diftinftly without any colours, and magnify it very confiderably. 

It was thought neceflary to compare it with fome very good ones of a fpherical 
figure. 


December ir. Francis Robartes, Efqi Col. Strangways, and Dr. le 
Gassick were defied. 

Mr. Hooke brought in an apparatus to (hew by experiments the ftrength of the 
loadftone’s attraction, and to find in what proportion it draws, at feveral diftances. 

He was ordered to fit this apparatus fo, that the defign of it might be well 
profecuted. 

r Idem, ibid. 

ypon 
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Upon this occafion Sir William Petty moved, that the Society would give 
orders, that there might be a conftant apparatus of inftruments ready for the 
making of feveral kinds of experiments depending on feveral heads ; for inftance, 
for experiments of motion, optical, magnetical, eledrical, mercurial, &c. And 
that fuch inftruments, as had been formerly ufed by the Society, and were outof 
order, might be repaired, and all thefe put together in a room by themfelves, 
to be ready upon occafion for ftrangers, or for repetition and farther profecution 
of the feveral forts of experiments. 

Dr. Grew was defired to produce fome botanical obfervations at the next 
meeting ; which he promifed to do. 

Mr. Oldenburg read a letter in Latin, written at Roftoch, 1 ith March, 1669 *, 
addrefied to the prefident and fellows of the Society, by Dr. Sebastian Wirdig, 
profeilor of phyfic at Roftoch, deftring the Society to give their judgment of his 
book dedicated to them, and intitled Sebaftiani tVirdig, M. D. Nova Medicina 
Spirituum , &c. 

It was thought ftrange, that the letter bore fo old a date, and that there was 
fuch a diftance between that and the publication of the book ; which was delivered 
to Sir William Petty, that he might perufe it, and mdse a report of it to 
the Society. 

Two letters of Signor Cassini, dated a 2d September, and 8th November, 
1673, were read, containing fome obfervations of his about the two lately dif- 
covered Xatellites of Saturn, and others concerning the diameter of the circum- 
jovialifts ; together with an account of the charges and apertures of his glafies of 
thirty-five and twenty-one feet. 

A letter of the lord Herbert *, returning thanks to the Society for his elec- 
tion, was read. 

A letter of Monf. Justel to Mr. Oldenburg, from Paris, 26th September, 
1673 b > was likewife read; containing a defcription of the icy mountain, called 
Gletcher, in the canton of Berne in Helvetia. 

Mr. Boyle lhewed the Society a little Boating inftrument of his, (called by him 
a floating loadftone) which difcovers, whether guineas, for example, be counterfeit 
or not, by putting the inftrument with the piece of coin to be tried and faftened 
to the bottom of it, into a tall glafs or other veflel of water ; certain marks be- 
ing fo made on the flender metalline pipe, which makes the upper part of the 
inftrument, that the hollow ball, which makes the lower p&rt of it, will fink 
much lower, at leaft two inches) if the coin be true gold, than if it be not ; and 

* This is the date in the Journal, vol. v. p. 52, b Ibid. p. 310. It is printed in the Philofoph. 
but in the Letter book, vol.vi. p. 328, 329, the Tranfatt. vol. viii. n g ico. p. 6191. for January 
date is ift March. and February, 167J. 

a Letter-book, vol.vi. p. 249. 

according 
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according as the water reaches to one or other of the aforefaid marks, an eftimate 
may be made, whether the piece of coin, if counterfeit, be made of tin, brafs, 
copper, filver, or lead. The fame inftrument may be applied to other gold coins j 
as alfo to filver coins, if they be of any confiderable bulk. 

The experiment was made feveral times by Mr. Boyle’s direction. 

December 18. Mr. Hooke produced again his inftrument for determining the 
Force of the loadftone’s attraftion at certain diftances : but the apparatus ftill fail- 
ing, he was defired to fit it better for the next meeting. 

Dr. Grew lhewed two figures of two microfcopical obfervations, which he had 
made ; one of the trunk of an alh tree, the other of that of a berberis, explain- 
ing both wherein their ftrudture agreed, and wherein they differed. He promifed 
to produce more obfervations of this kind at the next meeting. 

Mr. Oldenburg prefented .to the Society from Dr. Thomas Willis his new 
book, intitled, Pharmaceutice rationality Jive Diatriba de Medicameniorum Operati- 
enibus in hamano Corpore : printed at Oxford, 1673, in 410. 

Dr. Kino having already pertifed this book, gave feme account of it to the 
Society, and mentioned particularly the author’s defeription of an artery and of 
its mufcular motion like that of the heart, promifing, that he would bring in the 
fcheme of an artery not added to Dr. Willis’s book. 

Mr. Oldenburg delivered to the Society in the name of Signor Paul Boc- 
cone, a Sicilian botanift, his collection of curiofities in three boxes, which, be- 



“ Memoire du cabinet, que Monf. Boccone a prefente a la Societe Royale 
“ l’an. 1673. 


“ 1. Le fruit de la mufa, ou mauz de Profper Alpinus. 

** 2. Papyrus JEgyptia pens, five papyrus nilotica Gerardi. 

“ 3. Fucus typhoides Meliten/ts coccineus.. 

“ 4. Fucus Jive alga fpiralis maritima, 

“ Toutes plantes rares et eftrangeres f et plus 

“ 5. Pieces qui monftrent l’alteration et la petrification des heriffons de mer j 
* An account of part of them is printed in the Philofoph. Tranfaft. vol. viii. n' 99. p. 6158. 

$ *« ffavoir 
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** ffavoir Echinus ovarius five efculentus dans le nature!, et pet rifie : Echinus fpa~ 
“ tagus oil Brijfo d’ Imperatus et de Kondelet, dans le nature! ; par ou Ton peut 
“ examiner leur changemens : avec d’ autres pieces et morceaux d’ heriffons de 
“ mer, appelle de 1’ Imperatus iftrice marino. 

“ 6. Pieces, qui monftrent la refemblance, qu’il y a entre les dents du poiffon 
** carcharias, chien .de mer, et femblables, avec les gloffopetres, par ou Ton con- 
** jedture le changeraent des dices dents en perre. 

“ 7. Pieces, qui monftrent les parties, qui compofent l’ aftroites ou la pierre- 

eftoillee par le moien de quelques turfaux coralloides, per celuy de la millepore 
“ d’ Imperatus •, et par la ftrudure de la meme pierre, qui n’eft autre chofe, 
“ qu’un afiemblage de tophus ou d’ argille endurcie enfuice comme des pierres. . 

“ 8. Pieces et parties, qui compofent la corne d’Ammon, laquelle eft remplie 
“ de petites boules.. II faut prendre garde, que la corne d’Ammon d’ Imperatus, 

appellee par d’ autres ebur fojfile , elt tout autre chofe. 

“ 9. Pieces, qui monftent, que la plus fouvent les pierres, qui ont la figure de 
u coqu'ille, ne font autre chofe que de Pargilie renfermee entre deux couvercles. 

** 10. Pierres appellees concha lapidea gibba^ lefquelles, quoi qu’elles ayent la 
“ figure de coquille, font neantmoins produites per juxtapofitionem comme d’ autres 
?* pierres ou des calloux: obfervation tres neceflaire pour diftinguer les precedentcs 
* ( pierres, qui font moulees par la compreftion des veritabiles coquilles. 

“ 11. Pieces et parties du defgorgement de Mont iEtna reduites enune matiere 
“ ferrugineulee femblable au machefer, qu’on tire des fourneaux des forgerons-: 
** fel armoniac blanc : fel armoniac tache de fafi'ron, et fel armoniac tache d’une 
“• couleur de vert gris; lefquells on a tire fur la matiere embraiee apres que le. feu. 
“ a efte eftindt. 

“ 1 2. Figure de poiffon, appelle cicerello a Mtffina. . 

“ 13. Sanguifuga pinnata, qui fucce le fang du poiffon Xiphia', pefee fpadd, 
“ avec le poux et le capreoli, dans le naturel. 

“ 14. Pieces, qui monftrent T obfervation de corail rouge et blanc ctre veritable, 
** que le dit Boccone tient eftre produit juxtapcfiticmtn , apres avoir efloigne le 
“ corail de l’efpece des plants, et dit, que le corail n’a point de femence. ll fait 
“ voir fon principe ou fa premiere impreffion fur un morceau de bois environne 
“ de corail vray et folide et d’ autre tendre comme du tartel coraillin par ou iia 
“ Conjcdture que les degres du corail veritable de Dioscorioe ne font qu’une 

vifcofue corailline, qui fouvre et pouffe des pores cftpillees une efpe'C de tarcre, 
“ qui eft couvert de la dite vifeofite ou fucus rouge, etle corail perfait folide, et par 
“ ou on croit pouvoir faire voir, que la nature du corail s’approche a ctlle des 
M pierres. 
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“ 15. Pieces et morceaux de corallium abum punRatum ftellatum , pour faire 
*f examiner combien ces efpeces de corail font efloignees des plants. 

<l 1 6. Lapis fijjilis bitumen redolens , inmtntibus Hyblais in Sicilia repertus . 

1 7. Pierre bezoar mineral Sicilien.** 

December 22. At a meeting of the Council were prelent 

The lord vifcount Brouncker, prefident. 

The lord bilhop of Salilbury, Dr. Walter Needham, 

Sir John Lowther, Mr. Colwall, 

Sir Paule Neile, Mr. Hill, 

Sir William Petty, Mr. Oldenburg. 

The council taking again into ferious cbnfideration the necelfity of collecting 
the arrears due to the Royal Society refolved, that the following order ihould be 
delivered to fuch members of the Society, as were in arrears, viz. 

“ In purfuance of a former order of the council made the 6th of November, 

1673, it was this day ordered, that the earl of Dorfet, the earl of Aylelbury, 
“ the lord vifcount Stafford, Sir John Lowther, Sir William Petty, Sir 
“ Peter Wyche, Sir Cyril Wyche, Sir Theodore de Vaux, Sir Christo- 
** pher Wren, the treafurer and the fecretaries of the Royal Society, and Mr. 

Hooke, or any four or more of them, be defired to apply themfelves to fuch 

members of the faid Society, as are in arrears, and to acquaint them, that this 
“ council being now upon making a new regulation for a firm eftablilhment of 
** the faid Society ; in order whereunto the arrears due to the fame are to be fbrth- 
** with collected ; every fellow being thus in arrear is defired forthwith to pay 
“ to the treafurer, Mr. Colwall, or his deputy, fo much thereof, as was due 
“ at Michaelmafs laft, or at leaft to give a fufficient bond for the doing thereof 
“ within the Ipace of fix months from the date of the aforefaid order. 

** It was likewife then declared, that fuch of the Fellows, as fliall neither make 
4 ‘ prefent payment of their refpe&ive arrears, nor give bond as aforefaid, fhall 
“ be accounted to have deferted the faid Society, and be provided againft accord - 

ing to the fiacutes ; and that the Society will proceed to a legal recovery of 
“ the faid arrears.” 

This order was figned by 
The prefident, 

Seth, lord bilhop of Salilbury, 

Sir John Lowther, 

Sir Paul Neile, 

Dr. Needham went away before figning. 

* 1 $ 


Sir William Petty, 
Mr. Colwall, 

Mr. Hill, 

Mr.,OLDENBURC. 
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It was ordered like wife, that copies be made of the ftatute for election, and of 
that for payment ; as alio of the obligation fublcribed by every fellow at his ad- 
miffion } and that the committee named in the former order be furniQied with 
fuch copies, to be (hewn upon occafion to thofe, whom they (hall make appli- 
cation to : 

That the faid committee be defired to apply themfelves by letters to thofe, who 
were in the country, and others, whom they could not have an eafy accefs to. ■ ' 

It was re(olved, that if any fellow lhould be eje&ed on this occafion, the caule 
of the eje&ion be recorded. 

It was ordered, that Mr. Boyle, Sir William Petty, Sir Christopher 
Wren, Dr. Goddard, Dr. Grew, and Mr. Hooke, be defired to draw up a 
lift of confiderable experiments to be tried before the Society, and to prepare an 
apparatus neceflary for the exhibition of them upon all occafions. 

Sir William Petty was defired to take a particular care of feeing the import 
of this order put into effedt. 

There being fome members of the Society, the time of whofe admiffion did 
not appear upon the journal, as the earl of Anglefey, Sir John Birkenhead, 
Sir Robert Harley, and Mr. Thomas Harley, it was ordered, that the 
printed yearly lifts of the Society (hould be perufed, to fee what year thofe mem- 
bers were printed the firft time, and from thence a meafure taken of dating 
their accounts. 

After this it was thought convenient, that as many of this council, as conveni- 
ently could, (hould meet in fome other place, to avoid difturbing the earl marfhal 
too long, and there make a diftin&ion in feveral columns of the feilows of the 
Society, according as they conftantly pay or net pay, and of fuch, as are hono- 
rary, abfent, excufed, or doubtful. 

This was done accordingly by Sir John Lowther, Sir William Petty, Mr. 
Colwall, Mr. Hill, Mr. Hooke, and Mr. Oldeneurg, who having found 
fifty-three fellows, who paid well, and feventy-nine r who did not, and fourteen 
abfent in the country, refolved to apply themfelves with all poffible fpeed to the 
feventy-nine ; and, in order to it, defired, that the copies of the above-mentioned 
ftatutes might be fpeedily made, and the faid lift of the fi venty-nine fairly writ- 
ten out, together with the arrears due by every one of thofe •, as alfo that a letter 
might be drawn up by Mr. Oldenburg, to be fent by the committee to th»- 
abfent with all poffible fafety, acquainting them with the council’s order of col- 
lecting the arrears, and defiring tnofe, who were concerned, to give in their po 
fitive anfwer by the next poft to the (aid fecretary. 

December 25. being Chriftmafs-day, the Society did not meet. 

167!. January 
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167L January 1. The Society did not meet, it being New-year’s- day. 

January 5. At a meeting of the council were prefent 

The lord bifliop of Salilbury, vice-prefident, in the chair. 

Sir John Lowther, Mr. Creed, 

Sir William Petty, Mr. Colwall, 

Sir Robert Southwell, Mr. Hill. 

It was difeourfed, whether if any perfon pay fifty pounds, he lhall be ac- 
counted a benefa&or, according to the ftatute, though part of the faid fum be 
already due from him for arrears ? 

. It was ordered, that the treafurer pay into the Mercers company of London 
four hundred pounds now in the cheft of the Society, taking their bond for re- 
payment, with fuch intereft as he could get for the fame, not lefs than five per 
cent, and that the bond fo taken be depofited in the faid cheft : 

That the clerk give lifts of the perfons in arrears to the feveral members of the 
committee for demanding the arrears : And, 

That the treafurer give deputations to each of the faid committee to receive any- 
fum in arrear, and to give a fufficient difeharge for the lame. . 

January 8. The Society did not fit, there being but very few members prefent. 

January 15. Mr. Hooke made an experiment with a ruler divided into fuch 
parts, as being placed at a certain diftance from the eye, appeared to fubtend a 
minute of a degree ; and being earneftly and curioufly viewed by all the perfons 
prefent, it appeared, that not any one prefent, being placed at the afligned dif- 
tance, was able to diftinguilh thofe parts, which appeared of the bignefs of a 
minute, but that they appeared confufed. This experiment he produced, in order 
to fliew, that we cannot by the naked eye make any aftronomical or other oblerva- 
tion to a greater exadtnefs than that of a minute, by reafon, that whatever objett 
appears under a lefs angle, is not diftinguiftiable by the naked eye ; and therefore he ■ 
alledged, that whatever curiofity was ufed to make the divifions of an inftrument 
more nice, was of no ufe, unlefs the eye were aflifted by other helps from optic, 
glafles. 

Mr. Oldenburg produced a box containing fome mineral concretes, together 
with a deicription of them, prefented to the Society by Dr. Lucas Hodgson of 
Newcaftle upon Tine, as himfelf had colleded them from the tops and iides of 
the fubterraneal chimnies, as he called them, of a coal-mine betwixt Benwell 
and Fenham, near the faid town of Newcaftle, which had burnt continually for 
forty years paft. The particulars contained in diftintt papers, were as follow : 

A. Sulphur, with fome flowers. 

B. Sal 
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B. Sal armoniac of various forms and figures, fome of it yellow, by reafon 
of the fulphur. 

C. The white mate (mentioned in the large defcription) after it had. lain in 
the air. 

D. The white mafs newly brought from the fire. 

* 

E. Sal armoniac in foft flowers. 

F. A piece of the marcafite, or lapis pyrites. 

G. Sal armoniac in fplendid cryftals of various figures. 

H. Sal armoniac fublimed, after it was taken from the fire. 

I. Sal armoniac fublimed, amongft burnt whins and furzes. 

K. A bottle of the fpirit of this fal armoniac, as it was taken from the fire. 

L. The fait of a Spaw near Newcaftle. 

It was ordered, that the hearty thanks of the Society be given by a letter of 
the fecretary to Dr. Hodgson, for thefe curiofities ; and that he be defired to 
continue fuch communications, as he fhould find occafion. 

It being moved, that Dr. Daniel Cox having made many obfervations and 
experiments concerning the nature and figures of all forts of falts, might be defired 
to impart them to the Society, he was defired accordingly, and promifed, that he 
would do fo, after he had viewed and examined fuch falts by fuch a microfcope, 
as had been approved of for its goodnefs by the Society : and a microfcope be- 
ing brought by Mr. Cock to be examined, the trial of it was referred to a fitter 
time, it being then candle-light. 

"January 22. Mr. Hooke propoled the making of a new kind of agronomical 
inftrument of his own invention for the taking of hights, angles, and diftances, 
of celeftial bodies by one obfervation more exadUy than ever was yet done, viz. 
to a fecpnd. He added, that in this way the exadtnefs of the inftrument, as to 
divifions, fights, and perpendicularity, might, upon occafion, be duly ordered 
by the aftronomical obferver, fo as not to rely upon the credit or (kill of the in- 
ftrument-maker. 

He being afked, what the making of fuch a quadrant would amount to, and 
anfwering, that he thought it could be made for lefs than ten pounds, it was 
ordered, that he ihould caufe one to be made of that price. 

The experiment made at the laft meeting, to (hew, that with common fights 
we are not capable to diftinguilh a minute, was repeated ; and proved what it 
was defigned for. 

Vol. III. R Mr. 
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Mr. Oldenburg read a letter to him from Mr. Lister, dated 7th Janu? 
ary, 167^ \ concerning an old fungus fubterrancus , of a bituminous nature, 
found in a rocky lime (tone ground in Derbyfhire as alfo an uncommon mineral 
liquor, white, refembling cream, found at the bottom of a coal-pit, and in iron- 
mines, in great quantity. 

It was ordered, that Mr. Lister Ihould be defired to fend a fpecimen of each 
of thefe curiofities, if he could fpare any of them. 

Mr. Lister having formerly fent fome of his blood-ftanching liquor, with a. 
defire, that trials might be made with it before the Society, it was ordered, tftac 
the operator Ihould provide a dog againfl the next meeting for that purpofe. 

January 29. The Society did not meet. 

February 5. Francis Robertes, Efq^ was admitted. 

Mr. Hooke produced a new kind of refle&ing telefcope of his own contriv- 
ance, differing from that of Mr. Newton in this, that the obferver looked di- 
redlly at the object erefted. This was performed by a way propounded by 
Mers- nnus, and repeated in Mr. Gregory’s Optics;. but was thought to have* 
been never actually done before. 

Dr. Grew (hewed his microfcopical obfervations on the trunk of an oak and- 
dm, much differing from one another in the pofition of their pans and veflelsv 
He was defired to (hew at the next meeting his. obfervations of the trunks of' 
fome other trees. 

Mr. Awbrey prefented fome written obfervations concerning winds, their- 
blowing down many hundreds of oaks at once, their, blowing very differently' 
in places little diftant from one another, &c. 

Mr. Oldenburg read a Latin letter to- himfelf from Monf. Christopher' 
Sandius, dated at Hamburgh, 15th December, 1673 % giving notice of the man- 
ner of the generation of pearls, viz. that originally they are the eggs of a kind of 
oifter, which ejedts them to breed other oiflers of the fame kind, but fometimes • 
keeps one or two of them (licking to. the (ides of its. (hell, where, to the trouble- 
of the breeding Bfh, they grow and become pearls of different fizes and (hapes, 

Jt was ordered, that the writer of this letter (hould be thanked, and defired. 
to let the Society know what ground , he had for the truth of the matter of fadh 

Dr. King, according to his promife, produced a piece of an artery of a buU 
lock, as.it is defcribed by. Dr. Willis, in. his late book De Medicament arum Ope- 

b Letter-book, vol.vii. p. 2. It is printed in c Letter-book, vol. vi. p. 346. It is printed' 
the Philof. Tranfaft. vol. viii. n° 100. p.6179. in the Philofoph. Tran fail. vol. Lx. n° 101. p..ii. 
for January and February 167$. for IVlarch 1674, 

ratio nibus 
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rationibus in bumano corpore , (hewing the four feveral membranes, of which it 
confifts, viz. the vafculous, glandulous, mufcular, and that which is contiguous 
40 the blood j averting withal the do&rine of Dr. Willis, that the motion of 
an artery is mufcular, and the fame with that of the heart. 

An experiment was made with Mr. Lister’s ftyptic liquor upon a dog, by 
opening one of his crural arteries lengthwife without cutting it afunder. The 
water was renewed three or four times, and at the end of about a quarter of an 
hour and a half the blood fcemed to be flopped ; whereupon the dog was fet at 
liberty, and committed to the care of the operator. 

February 12. At a meeting of the council were prefent 

The lord vifcount Brouncker, prefident, 

Sir John Lowther, Mr. Hill, 

Sir William Petty, Mr. Creed, 

Sir Robert Southwell, Mr. Oldenburg. 

Mr. Colwall, 

It was ordered, that a difcourfe of Mr. Robert Hooke about the ftars be 
printed by John Martyn, printer of the Royal Society. 

Sir William Petty and Sir Christopher Wren were fworn vice-preGdents 
of the Society by taking the oaths of allegiance and fupreroacy, according to the 
prefcript of the additional charter. 

Mr. Colwall and Mr. Hill acquainted the council, that the Mercers company 
had declared, that they had at prefent no occaGon for taking of any money • but 
the Grft they had, they would take the four hundred pounds of the Society, and 
pay intereft for it. 

Hereupon it was ordered, that the Inembers of this council fhould be deGred 
to inquire about a fpeedy and fafe way of difpofmg of the four hundred pounds 
to the beft advantage, and to report to the council concerning it at the next 
meeting thereof. 

Mr. Colwall produced a note from Dr. Gaspar Needham to himfelf, im- 
porting, that he deGred henceforth to be excufed from his obligation to the 
Society. 

At a meeting of the Society on the fame day. 

The Society infpe&ed the dog, upon whom the experiment had been made at 
the laft meeting with Mr. Lister’s ftyptic water, and found the dog very well, 
and the wound in a manner quite healed up. 

It was ordered, that Mr. Lister be acquainted with the fuccefs of this expe- 
riment by a letter from Mr. Oldenburg. 

R * Mr. 
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Mr. Hooke made feveral trials with a load done, to find, whether the inter- 
pofition of any body would hinder the power of its effluvia : and having by weight 
fo poifed a balance, fitted for this purpofe, that the iron was made to hang at a 
certain diftance from the load (lone, fo as to leave fome room for divers bodies to 
be interpofed, it was found, that though a filver crown, a piece of glafs of about 
the fame thicknefs, and four twenty (hilling pieces of gold, called guineas, were 
feverally interpofed between the iron and the magnet, yet the iron did not at all 
alter its diftance, which at firft it had by the poife. 

It was ordered, that Mr. Hooke Ihould be defired to try by himfelf a good 
number of experiments upon this fubjeCt, and draw up an account of their fuc- 
cefs, and to communicate it to the Society, that fo they might call for fuch of 
them as they (hould think good to be (hewn before them. 

February 19. There were made fome more experiments with the magnet; viz. 
a fmall bar of fteel, of about one inch in length, and about a quarter of an inch 
diameter, was fo fufpended, that the lower end was diftant from the pole of a very 
good loadftone, and counterpoifed by fix grains. And by feveral trials it was 
found, that a plate of glafs, fix inches broad, and half an inch thick, a thin board 
of wood about the fame bulk, a plate of fpar about the fame breadth and thick- 
nefs, a cut of butter on a trencher, a pewter-plate, a fet of brafs-weights, a burn- 
ing deal-board, a red-hot tile, a bright burning coal, the fame alfo blowod, each 
of them interpofed between the fteel and loadftone, fufpended as aforefaid, made 
no variation of the attractive virtue of the (tone : nor did an onion, flit in two, 
and laid upon the fame (tone, nor the interpofing of lead, glafs, wood, filver and 
gold, all at once, make any manner of change, the attraction remaining con- 
ftant. 

Farther, by the interpofing of a knife, the virtue of the loadftone was much 
diminilhed •, but by interpofing a little bar of iron, half an inch in length, end- 
wile, it increafed about a quarter of the ftrengch. 

The bringing of iron any wife near the ftone weakened the attraction. 

Dr. Grew Ihewed fome microfcopical obfervations made upon a piece of 
the Item of a holly, and upon that of a fig-tree, both very curioufly repre- 
fented. 

He was defired to produce fome more obfervations of this kind, at the next 
meeting. 

Mr. Oldenburo read a letter to himfelf from Monf. Slusius, dated at Liege, 
8th February, 167-^ d ,N. S. containing an anfwer to thequeries fent him by Sir Jo- 
seph Williamson ; which letter is as follows: 

d Letter-book, voL vii. p. 23. 

“ Nobi- 
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** Nobilifiimo &' Clariflimo Viro 
“ D. Henrico. Oldenburg, Societatis Regise Secretario 
“ Renatus Franciscus Slusius. 

4 « S. P. D. 

“ Qusefita tua philofophica, vir clarifilme, mifit ad me nuper excellentifllmus 
“ legatus idemque vir humaniflimus, quo ferme tempore tuas 29 Decembris da- 
** tas accepi. Ad ilia nunc refpondebo paucis, rem totam uberius executurus, li 
mihi poft hac vel fide dignorum relatione, vel proprio experimento plura fcire 
contigerit. 

“ Lapis calaminaris non circa Aquifgranum modo, fed & prope Namurcum 
** pluribufque inter Sabim & Mofam locis effoditur. Nec foli Aquifgranenfes ar- 
“ tern aeris eo tingendi vindii are fibi jure pofiunt : eft quippe hac in patria Dio- 
** rtantum oppidum ad Mofam eo nomine & nunc, & olim (Cominaeo tefte) ce- 
** leberrimum. De Thermis vero libellum edidit ab aliquot annis d. gallus 
** Franciscus Blondel, qui Aquifgrani medicinam exercet, & cujus diligen- 
“ tise nihil modo eft quod addam, pauca in hoc genere expertus. Didici tamen 
“ a chemico experientifiimo mihique amico, ex aquis thermalibus feparari com- 
** mune fulphur magna copia : deinde falem, qui neque communis fit, neque ni« 
“ trofus, nec ulli illorum fimilis, quibus nomen fecimus, fed fui generis ; infipi- 
“ dus quippe & minime lixiviofus, &, ut ipfe aiebat, ficcus. Idem retulit, aqua T 
“ modice primum albefcere, colorem deinde ex caeruleo ac viridi mixtum ins 
“ duere. Cremorem, qui illis fupernatat, nitrofum non efie, fed potius fuliginis 
“ aemulum. 

“ Redos fopinarum noftrarum carbonariarum puteos ad centum & ultra or- 
“ gyiarum profunditatem deprimi, peritorum relatione mihi conftat ; atque inde 
obliquo itinere ferme adhuc orgyias rotidem defcendere. Quod fortafie mirutn 
“ tibi videbitur V. C. cum 150 ulnarum profunditatem ad fummum videaris 
“ agnofcere. Eft autem orgyia (five toifa) pugnorum viginti, ut loqui folent ope- 
“ rarii, five pedum fex. 

“ Atris in fodinas deducendi (fic enim loquuntur) htec eft methodus. Prope 
“ redum fodin® puteum, fodiunt alterum multo minorem, aliquot orgyiarum 
“ intervallo. Hunc aequaliter cum primo deprimunt ; & eum ad 16 vel circiter 
** orgyias perventum eft, cuniculum tranfverfum inter utrumque puteum aperi- 
“ unt. Cum puteus major deprimitur, deprimunt & minorem, & obftrudo 
** priore cuniculo, alium inferiore loco fubftituunt ; ita ut turn 'puteus uterque 
“ turn cuniculi femper ira^aXM^nrixov fervent ; & hoc quidem eoufque, dum puteus 
“ redus eft : cum vero in obliquum vergit, canalem quadratum ex afleribus com- 
“ padum aptant ad os cuniculi, & undique obftruunt, ne quid aeris nifi per cu- 
“ niculum ingredi poffit. Canalem hunc ad putei oblique defccndentis latus ap- 

plicant. 
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“ plicant, & pro ratione defcenfus Temper augent. Rudi fchemate rem totam 
“ tibi adumbrabo, quo me melius intelligas : 


“ A, eft puteus major; B, minor; C, cuniculus 
** inter utrumque apertus ; n, », n, canalis lig- 
“ neus, quo atirem in fodinam obliquam du- 
“ cunt. 



Solent autem puteo minori tuguriolum imponere, trunci conici figura, qua- 
“ le eft D. & fuper clathris ferreis tranfverfis ad profunditatem aliquot orgyiarum, 
“ ut in B, ignem accendere, quo aer, ut aiunt, fortius trahatur. Quod fi aerem 
“ excludi, five canalem obftrui, contingat, maximum operariis ab igne pericu- 
“ lum eft : bituminofae nimirum ac fulphureae exhalationes denfantur ac concref- 
** cunt, & a candelis foflorum concipiunt flammam, qua; mox miferos amburit. 
“ Ignem Graecum vocant noftrates, non inepte; eft enim inter hunc & ilium fi- 
** militudo non exigua. Brevi definit, fed malignus adeo remanet foetor, ut 
* ( non minorem quam ipfa flamma noxam faepe inferat ; vitam enim aliquando 
“ adimit. Non tamen in fodi.nis omnibus par periculum. In quibufdam enim 
** nec adeo frequentes funt exhalationes, nec tam cito in flammam erumpunt, nec 
“ fi erumpant, foetor adeo noxius fequitur. 


“ Aquas fubterraneas, a quibus aequale, fi non majus quam ab igne periculum 
** eft, (cum meminerim ad quadraginta una vice fubmerfos) derivant in canales, 
** publico, & privatorum etiam, fumtu conftrudtos. Saltern fi id fodinarum 
“ fitus altior concedat, quales funt in vidnis montibus, ex quibus fontes in hanc 
“ urbem defluunt : fin minus, vel fitulis hauriunt, vcl antliis, quales apud Agri- 
“ colam in lib. de Re Metall. videri licet. 

** Venio nunc ad aquas Spadanas, quarum vires plurimum extulit Spadacre - 
“ nes audor, plurimum depreflit Helmontius, in quem idcirco invehitur al- 
** ter. Sed neuter, ut exiftimo, modum fervat. Negari enim non poteft humores 
“ vifcidos ac tartareos incidere, obftruftiones tollere, ac fanare morbos, qui iis ori- 
** ginem fuam debent ; prefertim fi viribus non omnino dejeftis, & ex medici 
“ prudentis confilio bibantur r fed non aequeconftat, morbos omnes, quos enume- 
“ ras, ab iis tolli, nifi forte . Idem didum puta de calculo labo- 

“ rantibus ; teftari enim poflum a multis ejedtos calculos minores per uretheres de- 
“ lapfos, fed neminem novi, qui a vefica calculo curatus fuerit. Militis illius 
“ Itali hiftoria refertur ab au&ore Spadacrenes , & a;tatem meam antecedit. 
** In toto illo tradlu, qui apud nos vetus Arduenn* nomen retinet, homines 
** plerumque funt & minime morbis obnoxii, Scaturiunt etiam multis 

** in locis fontes Spadanorum semuli, minoris quidem farha;, fed virtutis, ut in- 
** tellexi, non minoris. An vero his fanitatem & vita; diuturnitatem debeant in- 
M cola;, an potius vivendi rationi, & foli naturae, plane mihi incompertum eft. 
** Parum enim fertilem terram colunt, & quae ipforum laboribus maligne refpon- 
“ deat ; delicias nefciunt, atque ab adolefcentia duram Sc exercitam vivendi ratio- 

“ nem 
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•* nem fe&antur. Ebrietatem aliqiiam pods aquis accidere, teftari poflum ; fe- 
“ pius illam expertus, fed levem, nec diuturnam. Idque aliquando mihi in rac- 
“ moriam revocavit quod Jegeram apud Anticonum 'E»!rop(uv <rvvocyuyv. 

“ de aquis acidis, quarum potores Theopompus auftor eft «r» otvut 
“ elxxoiis-eti. Comune quoque eft omnibus, qui Spadanas bibunt, fordes atro co- 
“ lore foedas deponere, fed non vomere, nifi vel fint x«x«ro^*x°'» v el fupra mo- 
** dum fefe ingurgi tent, vel ex Geronfterio bibant; hie enim vomitum plerum- 
“ que movere folet. De cantu fontis Sanenirii nihil hadtenus intellexi, fed Deo, bene 
** juvante, inquiram. Optimo Frambesario fucum faCtum fuifle exiftimo; nam 
** experientia me docuit, aquas Sanenirii non minus quam casterorum transferri 
** pofle. Inquiram pariter de fodinis Franchimontanis, quarum non nifi genera- 
“ lem modo notitiam habeo. De fale, qui ex his aquis elici poteft, vide, fi pla- 
“ cet Helmontium, qui ilium, fi refte memini, efurinum appellat : paucus 
M omnino eft, nec credo Elichmannum illo medelas fuas, ut tibi relatum eft, 
“ perfecifle. Celebrabantur hie quoque ante annos viginti catapotia ex aquarum 
“ Spadanarum fale j fed tandem reprehenfum eft, nihil omnino illius continere. 
“ Et fi tanti eft, ecce illorum compofitionem R. vitrioli martis Ji tartari vitrio- 
** lati 53, fucci liquiritise infpiftati q. s. addunt quidam fcammon. prtepar. 3ij ut 

cathartica Bant ; nam, abfque eo, deobftruunt tanturn, non purgant : doffs 
“ eft duo vel tria pifi mediocris magnitudine. Sed haec funt alterius fori. Li- 
** teris tuis refpondere decreveram, verum jam epiftolse modum excefli. Vale 
“ itaque, vir nobiliffime, meque tui fcmper obfervantiffimum ama, ut foies, & 
“ cum ad clarifiimum Wallisium fcribes, plurimam illi nomine meo falutem 
** adferibito. Dabam Leodii 8 Feb. 1674.” 

Mr. Hooke produced a quadrant of four inches diameter, with telefcopical 
fights, to be made ufe of by two obfervers, and diftinguilhing to minutes. 

He was put in mind of his other quadrant, whereby parallaxes, refractions, 
&c. may be obferved in feconds by one obferver. 

February 7.6. At a meeting of the Council were prefent 

The lord vifeount Brouncker, prefident, 

Sir John Lowther, Mr. Hoskynsj 

Sir William Petty, Mr. Hill, 

Sir Christopher Wren,, Mr. Creed, 

Mr. Colwall, Mr. Oldenburg. 

Mr. Hoskyns was fworn as a member of the council. 


Sir John'Lowther having made a report of the fums, which he had received, 
in foliciting the arrears of fome of the fellows of the Society, and taken notice, 
that fome had pretended, that they had been long abfent out of England j others, 
that they had been drawn into the Society contrary to their inclination-,, others, 
that they had been ignorant of the duty of weekly contributions he therefore de- 
fired to be inftruCled wbat anfwef to give to fuch excufes. 

6 It 
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It was refolved thereupon, that It Ihould be left to the difcretiop of the com- 
mittee, how to proceed with fuch perfons •, and that they Ihould endeavour to get 
what they could of fuch arrears. And in the mean time it was thought advife- 
able to folicit thofe firft, who were mod likely to pay the whole of their ar- 
rears, and then to take part from thofe, who were unwilling to pay all. 

It was ordered, that the council be fummoned again, to meet the next day, at 
four in the afternoon, at Arundel Houfe, farther to advife with the earl marfhal, 
about foliciting the arrears of the lords, who were members of the Society •, as 
alfo to confider about putting into better order and ufe the library, which his lord - 
(hip had bellowed on the Society. 

At a meeting of the Society on the fame day, 

Mr. Hooke Ihewed an experiment of the inclination of the lines of direction 
to the axis of the terrella •, which he performed by placing a terrella in an hemif- 
pherical hole cut in a round table, and ordering the tereila fo, that the axis lay 
level with the furface of it. Upon the furface of this table was placed a large lkin 
of parchment, ftretched on a hoop like a drum head, in the middle of which 
was cut a circular hole, juft big enough to receive the terrella. Upon this parch- 
ment were fifted fine filings of iron, which by the gentle vibration of the ex- 
tended parchment foon ranged themfelves into magnetical orbs, which were 
thought to be all of an oval figure, and of ovals of one kind, but of different 
bignefs, and all of them to touch the a,xis in the center of the loadftone. Bu.t 
thefe being only conjedlures, and not certainly verified, it was thought proper, in 
order to the clearer and more certain difcovery thereof, that there fhould be other 
methods attempted to make it out; which Mr. Hooke propounded, and en- 
gaged to have at leaft fome of them ready againft the next meeting. 

He obferved farther, that a loadftone being moved to and fro under the parch- 
ment, on which the filings lay fcattered, thofe filings all rofe up, like fo many 
briftles, making an appearance, as if the loadftone had been feen through the 
parchment. 

He likewife applying a loadftone clofe to a fmall piece of tin, the ftone feemed 
to hold it both after it was rubbed, and without rubbing. 

He fuggefted alfo the making of experiments with a capped and uncapped 
loadftone, interpofing a fingle paper between it and a piece of tin. 

He was defired alfo to Ihew fome of thefe experiments at the next meeting. 

February 27. At a meeting of the Council at Arundel Houfe were prefent 

The lord bilhop of Salifbury vice-prefident, in the chair. 

The earl marlhal. Sir Paul Neile, 

Sir John Lowther, Sir William Petty, 

5 " Sir 
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Sir Robert Southwell, Mr. Creed, 

Mr.'-HiLL, Mr. OldeNburo. 

* * 

It was ordered, that Mr. Edward Bernard, Savilian profefior of aftronomy 
at Oxford, having defired by Mr. Hooke the loan of a Diogenes Laertius, and 
of a Coptic Pfalter, out or the library bellowed upon the Society by the earl 
marlhal, be accommodated with the faid book for the fpace of a month, he giv- 
ing boftd of an hundred pounds to the Society, to reftore thole books at' the -end 
of the faid month, to be accounted from the date of this order : and- 

That Mr. Hooke take care of having the catalogue of the Arundelian library 
completed within a month, . and to have a duplicate made thereof. 

* 

The earl marlhal took a- lift of fdme of the noblemen of the Society, who 
were deep in arrears^ as the duke of Buckingham* marquis of- Dorchefter, earl 
ef-Dorfet, earl of Northampton, earl of Peterborough, earl of Carlille, lord 
vifeount Yarmouth, lord Cavendish, and Mr. Edward Howard. 

He named upoir -occafion Mr. Thomson and Mr. Nelthrop as very good 
men to put the four hundred pounds legacy to upon ufe at 6 per cent. 

March* 5. The prelident- and all the vice prefidents being abfent, the Society 
did not fit; yet Mr. Hooke repeated the magnetical experiment, which had been 
made at the laft meeting, and which leemed to confirm that phamomenon of 
the magnetical orbs ranging themfelves into elliptical figures. . 

There were alfo made fome experiments with a loadftone, capped and uncapped, 
via. ! 

* 

The fouth end of an uncapped magnet, with a Tingle paper between it, and a 
fmall bar of fteel fufpended, held the faid bar with four drachms and fifteen 
grains. ' 

The fame fouth end capped, without paper, held the faid bar with feven ounces 
and one drachm. 


The* feme fouth end capped, with a fingle paper interpoled, held that bar, with 
one ounce, five drachms, and an half. 

March 12. . At a meeting of the Council wereprefent : 

< ' ’ 

The lord vifcounfr Brovncker prelident, 

• The lord bilhop of Salilbury, Mr. Colwall, .. 

Sir John Lowther, Mr. Hill, 

Sir- Willi am Petty, Mr. Creed, 

Sir Christopher Wren, . Mr. Oldenburg. . 


Vol. HI. 


There 
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.There was read a lector from the earl marftt&l .to Mr. OLDENBUfte, wherein his ■ 
lordfhip propofed a method of well difpofing the four hundred pounds legacy to 
fome confiderable citizens, with whom his mends had lodged confiderable fiuna 
of money. 

The council having debated this matter, thought proper to refer die determi* 
mination thereof to another meeting of the council, ordering, in the mean time, 
that their hearty thanks fhould be given to the earl marlhal-for bis care of the 
concerns of the Society. 

At a meeting of the Society on the lame day, 

Mr. Hooke endeavoured to Ihew a new way of making a loadftonefet itfelf 
north and louth ; which was, by fufpeadiag it by a firing faftetied to the two ears 
Of a cap. like the cap of a magnetical needle, which was convertible upon the 
fiurp point of a needle. But the contrivance not proving tender enough, he was 
defirca to fit it better for the next meeting. 

He intimated a theory for finding the k)adftont*s variations all over the world, 
and promifed to make an -apparatus for it again fi the next meeting, and pant* 
cularly a rete for the magnetical meridian. 

The experiment about the inclination of the magnetical direction to the a &$» 
of the terrelia being again made, and thofo lines confidered, feveral of the mem* 
bers doubted whether they were ovals of one kind. Mr. Hooke was therefore de* 
fired to contrive fome method of determining this point. 

Dr. Grew produced two intire microfcopical obfervations, about the texture 
of a piece of a trunk of a Walnut-tree, and of one of the trunks of a hazel- 
tree. 

Mr. Oldenburg prefented his 8th volume of the Pbilofopbical Tranfatlitmc for 
1673. 

; * i 

There were alfo prefented by Mr. Oldenburg, from Mr. Reid of Lugwaitein 
in Herefordlhire, fome red-ftreak grafts, of which thofe members of the Society, 
who had opportunity to propagate that cider-fruit, took what quantities they had 
occafion for. 

March 19. Mr. Hooke gave an account of a theory for finding the variation 
of the magnetic needle all over the world \ of which he faid, that he knew not, 
whether it was coincident with that of Mr. Henry Bond, who many years be* 
fore had pretended to know fadi a theory * i whence he could likewife deduce the 
longitude. 

* See an account iof his undertakings on this fubjeft, in the PbilofOpb. TrarfMb. vol. viii. n°gj. 
p. 6065, for Jane, 1673. 

The 
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The fubftance of Mr. Hooke’s theory is, that the magnet, hath its peculiar pole, 
diftant ten degrees from the pole of the earth, about which it moves •, fo as to 
make a revolution in three hundred and feventy years ; whence the variation hath 
altered of late about ten or eleven minutes every year, and will probably fo con- 
tinue to do for fome time, till it begins to grow (lower and flower, and will at 
length be ftatignary and retrograde, and in probability may return. . But whether 
it be fb or not, or whether it proceeds in a meridian,' or in a parallel or great 
circle,. or any other irregular curve, and if in a curve, whether its concave orcon- 
vex; Tides be towards us, more time and obfervations muft make clear. But it 
Teems mod probable, by comparing feveral declinations, obferved by capt. James f 
and others, .that the progrefs of this magnetical north pole is from weft to caft be- 
yond the north pole. 

Mr. Hooks, propofed the making of an eafy and nice inftrument, for obferv- 
ing exa&ly the variations of the needle in many different parts of the world ; and 
he was deflred to procure it to be made. ' 

Mr. Oldenburo read- two letters written to him*, one in Latin from Chris- 
topher Sandius, dated at Hamburgh 27th February, 167 $ *, containing the 
authority, which he had for aliening fuch an origin of pearls, as. in his former 
letter of 1 5th December, 1673, he had delivered. . 

The other was from Andreas MuLLERiusat Berlin, without a date, contain- 
ing an offer of an anonymous perfon, of furnilhing a key of the Chinefe language, 
for a recom pence; and that kCy to Jbe learned with great cafe and expedition, even . 
by. ordinary capacities. . 

Ir was ordered, that the writer of this letter be deflred to fetid the Society a 
fpecimen of his performance by means of his invention. 

1674, March 26. Renatvs Franciscos Slusius,< canon of Liege, was pro- 
pofed candidate by Mr. Oldenburg, upon, a letter of his, dated 4? March, 

i6 7 r. 

Signor Paciohelli,- a Roman abbot, then at Colen, and highly commended . 
by Mr. Oldenburg, was propofed .candidate by Mr. Boyle. 

Mr. Hooke repeated his difeourfe made at the laft* meeting,, concerning an 
hypothefis for folving the phaenomena of all the variations ot the. magnetical 
needle all over the world ; as alfo his purpofe of preparing an eafy and accurate 
way, to be fent abroad, for .making exatt magnetical obfervations. 

He. was deflred to begin himfelf, by making good obfervations oftheneedfe-c 

f Captain Thomas Jasii, whofe voyage for * Letter-book, vol. vii. p. 35. It is printed-in 
the difeovery of a north well pa£ ge into the aotufc in tbe Pbilofoph. Tranfaft. vol. ix. n. tot. p. 11. 
Sea, was printed at London, 1633, in 410. k Letter-book, voLvii p. 49. 
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variation here ; and, in order thereunto, to fix a certain meridian at GreAtain 
College i which he undertook to do by the north Aar. 

Dr. Daniel Cox's paper, concerning his way of extracting volatile (alts and 
fpiritsout of vegetables, was read, and much applauded ; and he being abfent, 
it was ordered, that Mr. Oldenburg fliould give him the hearty thanks of the 
Society and that this difcourfe. Ihould not only be regifired 1 , but like wife forth- 
with printed k . 

Mr. Boyle remarked, that to his knowledge the Dr. had been mafier of this 
way eight years before. 

April 2. Mr. Hooke hewed fome experiments, concerning the various ways, 
that the magnetical effluvia- bend -and infleCt themfelves, by putting divers ftraic 
fteel bars in the pole of the magnet, .fome Aiorter, fome longer, fome clofe to it, 
fome at a difiance, fome in direction, fome crofs-wife j the effeCt whereof was, 
that the filings of iron being fiirred by gentle knockings of the extended parch- 
ment, ranged themfelves into oval or curve figures about the bars, but in a quite 
different form from what they would have received, had thofe bars of iron been 
loadftones - of the like fiiape •, that is, the poles feemed to lie in thefe, where the 
equinoctial would have been in a magnet, and the equinoctials of thefe would 
have been the poles of loadfiones of like fiiape. 

He promifed to profecute thefe experiments, by applying bodies of iron of 
other figures to the terrella. 

He mentioned alfo, that whereas a loadftone would attraCt a red-hot iron, 
fieel would not be at all affeCted by it. 

Dr. Grew fhewed his microfcopical oblervations on the trunks of apple, pear, 
and plum-trees, and promifed to bring in an account of thefe and his former 
observations. 


Mr. Oldenburg read a letter to himfelf from Mr. Lister, dated 12th March , 
167^ ', giving an account of an obfervation of Dr. Johnson of PontefraCt, con- 
cerning fome fiones of a perfeCt gold colour found in animals. 

April 9. The Society, did not meet. 

April 1 6. The Society did not meet. 

April 23. Mr. Hooke fliewed by a microfcope the inward texture of a bull- 
rulh, confuting of pipes interwoven from one end to the other, in the manner of 
a hurdle, or refembling loofe needle-work. 

1 It it not in the Regifter. 1 It i« printed in the PhSofoph. TranfaA. vol. 

k It i* printed in the Philofoph. Tranfaft. vol. ix. n° ioj, p. 9. for March, 1674. 
ix. n° tot. p. 4. for March, 1674. 

He 
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He made an experiment for difcovering, whether a bar of fteel, touched by 
the immediate contaft of a loadftone would more ftrongly move to it, than un- 
touched. It was found, that the fteel fufpended at a balance, and counterpoifed, 
when thus touched, bore the fame weight when untouched. 

I 

He Hkewife produced a quadrant with telefcopical fights, wherein appeared the 
pre-eminence of fuch fights above the common dioptra’s. 

Mr. Oldenburg read a letter to himfelf from Mr. Hevelius, dated atDant- 
zick, 26th March, 1674 ”, giving an account of the manufcripts of Kepler, 

E urchafed by the faid Hevelius, with a defence of the dioptrae hitherto u!ed 
y himfelf, and alledging fome difficulties in the ufe of telefcopical fights. Fur- 
ther, giving notice, and fending an epitome of a new aftronomical theory, advan- 
ced by Dr. Wasmuth, profefibr of the oriental languages in the univerfity ot Kilo 
in Holftein, who intended to publilh a book of it, with this title, Annales Cali 
6? Temporum perpetui ; five Myfteria AJlronomo-cbronologica , a feculo abfconJita , nunc 
per Dei gratiam detcEla & evidenter after ta libris tribus. t In this letter Mr. Heve- 
lius defcribes a phenomenon Teen by himfelf about Marienburgh in rrufiia, 5th 
February, 1674, wherein the fun appeared with a very long tail, and a mock- 
fiin dire&ly under him". 

Laftly, He fignified, that the French aftronomers had obferved the fun to have 
no parallax at all. 

To the laft part of this letter Mr. Hooke faid, that it was defireable to know 
by what method the French aftronomers had made that obfervation of the fun’s 
having no parallax at all ; that he was perfuaded, that if theobfervations were made 
with telefcopical fights, fome, though a very fmall, parallax of the fun would be 
found; and that by the naked eye, be the inftruments never fo accurate, one cannot 
obferve to lefs than a minute ; whereas that parallax will fcarce perhaps amount 
to a quarter of a minute. 

April 30. Mr. Hooke excufed himfelf, that his quadrant formerly promifed 
was not yet ready. 

He made an experiment, whether an iron ring would, by any magnetical vir- 
tue, be kept in a pofture encompaffing the terrella at equal . diftance. And it 
was found, upon making feveral eflays with the faid ring, that at length it refted 
about the terrella unmoved, lying upon a board in water. This was tried, to fee 
whether any thing could be found here below analogous to the circle about the 
planet Saturn. 

It was moved, that experiments might be made, to find, 

■ Letter-book, vol. vii. p. 71. Part of it is p. 27. for April, 1674. 
printed in the Philofoph. Tranfa£t vol.ix. n° ioz. ■ Philofopht Trani'aft. n° 102 . p. 26. 

t. Whether 
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1. Whether all parts of the terrella have, an attraction direCtiy towards its 
center ? 


2. Whether, if there be any fuch attraction, that attraction be in al!' places . 
of the terrella of equal ftrength j for instance, in the xquator as ftrong 4s in the 
axis ? 

3. Having by trials found, what the approaches of magneticaE bodies to the 
magnet are, according to* the different poficion of the magnet, perpendicular, ho- 
rizontal, and obliques to endeavour to find : out, fince the approaches are made - 
in a curve line, what kind of curve it is ? 


Mr. Hooke fuggefted, that the beft dipping-needles may be made in water, bC- 
caufe the water takes off the gravity *, as alfo, that a pipe of icon Ihould be made 
of equal gravity with water dipping. 

Mr. Oldenburg read a copy of a letter written to Mr. Hevelius by Dr. 
Wasmuth ", importing, that the faid Dr. rejecting all the three famous hypo- 
thefes of aftronomy, had pitched upon another, of his own invention, viz. of folv- 
ing all the irregularities and phaenomena of the cceleftial motions by a fpiral line. 

Mr. Hooke intimated, that this hypothefis was not new, the lord chancellor . 
Bacon having ufed it.. in his Opufcula.- And Mr. Oldenburg added, that he • 
had found the fame in the placit# Philo fopbica Quarini*. who .had adopted and . 
maintained the fame theory* 

There, being many other very magnificent promifes in this letter of Dr.. Was* 
muth , the fenfe of the members prelent learned to be, .that be had promifed too ■< 
much to anfwer expectation. . 

May 7, 14, 2t, and 28. there, was no, meeting of the Society. 

June 4.. Mr. Oldenburg prefented tothe Society four. books.*, viz. 1 . From 
Mr. Boyle, inti tied, About toe Excellency and . Groundt of the mechanical hypothe- 
cs Jome Confiderations p opofed to. a friend by R„ B. E. Fellow of tbjc Regal Society , . 
printed at London. 1 674, in 4to. 2. Navigation and. Commerce, their Original 
and Progrefs ; containing a fueqinfl account of Traffick in general* its. Benefits and lm- . 
provements 'i of Difcoveries* Wars* and Confitffs at fea, from the original: of Navi- : 
gation to this day* with Jpecial regard to the Englijh Nation ; their feveral Voyages, 
and Expeditions, unto the beginning of our. late Differences with Holland: in which 
bis Majefty's title , to the Dominion of the Sea* is.afferted againfi the novel and' late - 
pretenders: by John Evelyn,, E fq;. F. R. §. printed at. London, 1674, in,8yo. . 
3. leones & Defcriptiones rariarum , Plantarum Sicilia* Mettta* . G a 1 ' lice* &?■ Italic* 
Juthore Paulo Boccqne, Panormitano Siculo : printed at Oxford, in 1674. 

0 Letter-book, vol, rii, p. 87. It is . printed in the Philofoph. Tran&fh to), ix. n® 104 p. 74. 
for June, 1674. 

4. Re* 
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4. Recherche* Obferoatums ffatureUes, by thefaine author : printed at Amfter- 
1674, in 8vo. With tfhefe two laft oooks, there were prefented alfo from 
the author three curious pieces of coralline fubftaaces, for the repofnory of the 
Society. 

Mr. Oldrnburo - read a difcourfe of Dr. Daniel Coxe, concerning vitriol p , 
tending to difoover the nature of that fubftance, and to give farther light in the 
.inquiry into the -principles and properties of their minerals. This difcourfe was 
highly applauded, and the author was' defired to continue his experiments and 
obfervations on that fubjcdt. 

Mr. Hooke Tieing called upon for bis new agronomical quadrant, faid, that 
he hoped, that it would be finifhed very foon : and being deiired to acquaint the 
Society with the performances to be expt&ed from this inftrument, he anfwered. 

That it was a quadrant fb contrived, as to perform what could be required from 
any aftronomical inftrument ; the particulars whereof he intended (hortly to pub- 
lifh in print. He was defired to haften the finiftiing of fo noble and fo ufeful an 
inftrument j and to get it ready, if .poflible, againft the next meeting. 

He was put in mind of preparing futh experiments a9 might determine thole 
particulars, which were fuggefted by him 30th April, 1674. 

June 11. The Society dad not meet. 

June 18. At a meeting of the Council were prefent 

The lord vi&ount Browncker, prefident. 

Sir Christopher Wren, Mr. Hill, 

Sir Robert Southwell, Mr. Creed, 

. Mr. Col wall, Mr. Oldenburo. 

The prefident propofed, that, confidering the fmall number of members, who 
attended the weekly meetings of the Society, by reafon of the feaibn of the year, 
wherein many go into the country, the fixed meetings be adjourned till autumn : 
and that in the mean time the council might iomctimes meet, and confider qf a 
better way than hitherto had been ufed, to provide good entertainment for the 
, faid meetings, by eftahhfliing le&ures grounded upon, and tending to experi- 
ments. 

At a meeting of the Society on the fame day. 

The Society was adjourned till the prefident (hould fend out fummons to re- 
turn to their weekly meetings. In the mean time the council were to cqnfider 
of a method of pco&cutifig the work of the Society with more vigour than had bee? 
done oftate. 

• * 

* printed in the Philof. Tranfaft. vol. ix. n° 103. p. 41. and n° 104. p. 66« 

6 Augujt 
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Auguft 1 7. At a meeting .of the Council were prefent 

Sir William Petty vke*prefident, in the chairy 
Sir John Lowther, Sir Paul Neile, 

Sir John Cutler, Mr. Oldenburg*. 

Sir Christopher Wren, 

It was confidered by this council, . that to make this Society profper, good ext 
periments muft be in the fifft place provided, to make the weekly meetings con' 
fiderable, and that the expences for making thele experiments muft be fecured by 
legal fubfcriptions, for paying. the contributions: which being done, the council., 
might then with confidence proceed 'to the ejection ofufelefs. members; 

• September 29. At a meeting of the Council were prefent- 

Sir William Petty, vice-prefident, in the chair,- . 

Sir Robert Southwell,. Mr. Col wall. 

Dr, Goddard, * Mr: Oldenburo. . 

It was ordered, that there fhbuld be prepared a form, of a legal fubfcription,-. 
for paying fifty-two-fllillings a-year. 

Sir William Petty propofed, that there might be drawn. up fome thing, , 
that might efie&ually tend to put new vigour into the meetings of the Society, . 
and to bring in the arrears, by reprefenting, that the council having confidered 
the prefent condition of the Society, arifing from thewant of -good experimental . 
entertainment at their meetings, and from the negle& of the members in paying 
their weekly contribution, had thought it necefiary to fik a certain number of 
fellows, able and willing to entertain the Society- every week with- a confiderable 
experimental dife >urfe ; and for.the defraying of the expenee necefiary for the mak- 
ing of experiments, to appoint -a folicitor to call in their arrears, and to acquaint 
fuch as are in arrears with the obligation,, which they had fubferibed to upon 
their admiflibri, and with the Society’s intention of proceedihg to a-legal recovery, 
of their-arrears againft fbch, as fhould refufe or delay the payment thereof 

Oflober jt At a meeting of the Council were prefent- 

The lord vifeount Brouncker v prefident-. 

Sir John Lowther, Dr.WALTERNEEDHAM,- 

Sir William Petty, , Dr. Creed, 

D.r. Goddard, ... Mr. Oldenburg. 

Mr. Colwall,. 

If was- ordered, that as many- of the fellows,- as -were willing- to further the bu* 
fioefs of the Society,- fhould be. defired to advance a-year’s weekly contribution* 
for carrying , on the work thereof with , more vigour than hitherto , and that Sir 

Wiluam 


O 


Digitized by 


Google- 



,C 7 4 J ROYAL SOCIETY OF LONDON. , }1 

William Petty be deiired to draw up a declaration to recommend the faid 
advance accordingly : 

That iaich of the fellows, as regard the welfare of the Society, ihoukl be deiired 
to oblige themfelves to entertain the Society, either pir fe or per alios^ once a year 
at leaft, with a philofophical difcourfe grounded upon experiments made or to 
be made ; and, in cafe of failure, to forfeit five pounds. And that Sir William 
Petty be likewife defir ed to draw up a form of fuch an obligation, as may 
bind in law : and 

That Sir John Lowther, Sir William Petty, and Mr. Hooke do meet 
together, and confider of a fafe and beneficial way of putting out the four hundred 
pounds, left by the late Dr. Wilkins, bilhop of Chefter. 

Mention was made of finding out a fit perfon to call in the arrears, after that 
the meetings of the Society lhall have been made more confiderable by experi- 
mental entertainments : as alfo of thinking of a way to pot Chelfca College and 
the land to fome ufe. 

QBobtr 15. At a meeting of the Council were prefent 

Sir William Petty, vice prefident, in the chair. 

Dr. Gov d AR t>, Mr. Creed, 

Mr. Colwall, 'Mr. Oldenburg. 

The two draughts of the declaration for reftoring the Society, brought in by 
Sir William Petty and Dr. Goddard were read, and the fubftance of both re- 
duced into one paper, which the amanuenfis was ordered to tranferibe fair for 
farther confederation at the next meeting of the council. 

It being reprefented, that the permitting of fuch, as are not of the Society, to 
be prefent at the meetings thereof, is both troublefome and prejudicial to the 
fame, it was ordered, that the repeal of that ftatute, which allows fuch an ad- 
miflion, and which is the fecund of the fourth chapter, containing the ftatutes 
about the ordinary meetings of the Society, lhalU be propounded at the next 
meeting of the council. 

It being likewife reprefented, that the liberty of divulging what is brought in 
10 the meetings of the Society is alfo prejudicial to the tame, and renders di- 
vers of the members thereof very Ihy of prefenting to them what they have dif- 
covered, invented, or contrived ; it was moved, that a form of a ftatute might 
be prepared, injoining fecrefy to the members of the Society in fuch matters, as 
lhall be brought in, and by the prefident or vice-prefident declared to be kept 
fecret, as the communicators defire. 

A form to this end was propofed as follows ) 

V«l. m. T ? Every 
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“ Every fellow of the Royal Society lhall make a folemn promife before the 
“ fame, not to difeover, direftly or indirectly, to any perfon, not being of the 
“ Society, fuch obfervations, experiments, or other communications, as lhall be 
u brought in to the meetings of the fame, and there by the prefident or one of the 
“ vicc-preGdcnts declared to be kept fecret, at the defire of the communica*- 
“ tor.” 

The time of the fummoning of the Society to return to. their weekly meetings 
being fpoken of, it was tefolved, that fince the 29th of October % and the 5th of 
November, falling both upon a Thurfday, which is the Society’s meeting-day,, 
would prove inconvenient for their meetings, the faid fummons lhould be- made 
for the 12 th of November*, and to the end that the fellows might have notice what 
of late had been confidered and done by the council in order to put life into thefe 
meetings, it was concluded upon, that the form of thefe fummons Ihou Id be as 
follows.: viz. 

“ Thefe are to give notice, that the Royal Society intends to return to their 
“ public meetings on Thurfday the 12th of November inftant, 1674, in Grelhatn 
“ College, at three of the clock ; at which time the company will be entertained 
«* with an experimental exercife by their prefident, the lord vifeount Bkouncker, 
“ or Dr. Wallis. The like will be performed the next meeting-day, being the 
** 19th of November, by the honourable Robert. Boyle, and the 26th-of the 
“ fame month by Sir William Petty,, or, in the abfence of any of them, by 
“ Mr. Robert Hooke their curator by office •, in order to a vigorous profecu- 
** tion of the ends of their inftitution j touching which the intentions of the coun- 

cil of the faid Society will be farther declared on the day of their anniversary 
“ deft ion, being the 30th of this inftant November.” 

Memorandum : To confider of the four hundred pounds legacy, and Chelfea- 
College, at the next meeting. 

Qttober 194 At a meeting of the Council were prelent 

Sir William Petty, vice-prefident, in the chair. 

Sir Robert. Southwell,. Mr. Colwall, 

Dr. Goddard, Mr. Oldenburg.- 

The bufmefs of engaging the members of- the Society to enter; into a legal 
obligation, in reference to their, weekly payments, and the declaration drawn up* 
by Sir William P ET.Ty and Dr. Goddard, and the form alfo for fammoning- 
the Society to return to their weekly meetings being again conlidered of, as the* 
main things to be determined -with all poffibie fpced ; it was ordered, firft, that 
Sir Robert. Southwell lhould be delired to apply himfelf to the attorney-* 
general ', and to defire his advice in drawing up fuch a. form, as might be bind* 
kig in law l 

* The day of the inauguration of the lord may or of • London . 

1 Sir Francis North,, afterwards lord keeper of the great fcaL 

Secondly,. 
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Secondly, That the declaration and the form of fummons be like wife read again, 
and confidered of at the next council. 

Mr. Hooke acquainted the council, that Sir Jonas Moore had been with 
him at Chelfca College, and made an overture of engaging a gardiner, a fuffici- 
ent man, to take a leafe of the houfe and land about it, for a confiderable num- 
ber of years, on condition of repairing Che houfe and wall in the land, and pay- 
ing a yearly rent for it ; allowing withal to the Society a power to make hortulan 
experiments there; as alfo to build an aftronomical obfervatory ; which latter Sir 
Jonas Moore himfelf would undertake to do at his own charges, to the value of 
an hundred and fifty or two hundred pounds. 

This propofition was well accepted by the council, and Mr. Hooke was defired 
to profecute the bufinefs, by urging Sir Jonas Moore to proceed farther in 
this affair. 

The legacy of the four hundred pounds being alfo again confidered of, and Sir 
William Petty having made an overture of laying out that fum upon a houfe 
of the late captain Graunt in Birchen Lane, the council defired, that Sir J hm 
Lowther, Sir William Petty, and Mr. Hooke would meet together and 
ripen that bufinefs. 

It was voted, that the fecond ftatute of the fourth chapter of the book of fta- 
tutes be repealed ; and it was repealed and made void accordingly. 

Oflcber 30. At a meeting of the Councix were prefent © 

The lord bifliop of Salifbury, vice-prefident, in the chair. 

Sir John Lowther, Mr. Goddard, 

Mr. Colwall, Mr. Oldenburg. 

Mr. Hcskyns, 

The form of the fummons to the Society for returning to their weekly meet- 
ings being read again,' it was thought fit to omit the names of the perlons, who 
were to entertain the Society, and to let it be as follows : 

“ Thefe are to give notice, that the Royal Society intends to return to their 
** public meetings on Thurfday, being the 12th of this inftant November, 1674, 
“ in Grelham ’ College, at three of the clock; at which time and the following 
“ days of their meetings the company \viil be entertained with experimental ex- 
“ ercifes, to be performed by feveral eminent members of the fame, in order to 
“ a more vigorous profecution of the ends of their inftritution ; touching which 
** the intentions of the council of the faid Society will be farther declared on the 
** day of their anniveriary election, being the 30th of this inftant November.** ' 

This was ordered to be forthwith committed to the prefs. 

The form for a new fubfeription, drawn up by the attorney-general, was read 

T 2 and 
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and approval ofj and it was ordered, that Sir Robert Southwell be thanked 
for his care in procuring it, and withal defired to acquaint the attorney-general 
with the acknowledgments of the council for this his favour. 

The declaration drawn up by Sir William Petty and Dr. Goddard was 
read again: whereupon it was mentioned, that Sir Robert Southwell had 
taken a copy of it, in order to fhew it to the lord keeper \ 

Mention was again made of two proportions, one made by Sir William 
Petty, relating to the putting out of the four hundred pounds legacy i the other 
by Sir Jonas Moore, concerning the letting out of Chelfea- College. 

Both being well accepted of, it was thought neceffary, that both the propofers 
fhould be defired to put their refpe&ive propofitions in writing, that fo both the 
fcufinefies, to which they related, might with the more certainty and yigour 
be put in execution. 


A memorandum of bu finds for the next meeting: 

1. About printing the form of a new fubfeription. 

2. Sending out one to call in money. 

3. Renewing the order for the treafurer's deputation, 

4. What 10 do with the declaration. 

5. To think of more entertainers of the Society. 


The lord vifeount Brounckbr, prefident. 
Sir John Lowther, Mr. Hill, 

Sir William Petty, Mr. Goddard, 

Sir Robert Southwell* Mr. Col wall, 

Mr. Hoskyns, Mr. Oldenburg^ 


The form of the new fubfeription was agreed upon,, as follows : 

I A. B. do grant and agree to and with the prefident, council*. 

4 * and fellows of the Royal Society of London for improving natural knowledge* 
** that fo long as 1 lhall continue a fellow of the laid Society,. I will pay to the 
** treafurer of the fame for the time bdng, or to his deputy, the fum of fifty- 
** two Ihillings per annum , by four equal quarterly payments, at the four ufoat 
~ days of payment, that is to lay, the feaft of the nativity of our Lord, the fcafl: 

! HuiSAns lord Fihch. 

j «• of 
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** of the annunciation of the bleffid Virgin Mary, the feaft of St. John Bap- 
«* tist, and the feaft of St. Michael the archangel, the firft payment to be 
“ made upon the next enfuing the date of thefe prefents : and 

“ I will pay in proportion, viz. one (hilling per week for any lefler time, after 
** any of the faia days of payment, that I (hall continue fellow of the faid Soci- 

ety. For the true payment whereof I bind myfelf and my heirs in the penal 
“ fum of twenty pounds. In witnefs whereof I have hereunto put my hand and 
“ ieal this day of in the year 

** Sealed and delivered in 
“ the prefence of 

Mr. Hooke’s difcourfe containing Antmadverftons on the firft part of Machina 
Coeleftis of tht defervedfy famous aftronamer, John Hevelius, &c. was licenfed 
for the prefs. 

N # 107 of the Pbtlofopbical ’TranfaRions was alfo Iicenled. 

Sir Robert Southwell redelivered to the council the declaration, which had 
been drawn up for the new regulating the Society, after he had read it to the 
lord keeper, who, he faid, well approved of it ; and withal exprefled his readi- 
nefs to ferve the Society, and particularly in doing them good offices about his 
majefty. 

Sir Robert Southwell was thanked by the council, both for this care, and 
that other of procuring for them from the attorney general the legal form of 
fubfcription, inferted above v and he was defired, in the name of the council, to 
affine the lord keeper and attorney general of the deep fenfe, which the council 
had of their favour to the Society, and their regard to the welfare of the fame. 

Sir William Pbtty propofcd in writing feveral ways of difpoTtng the four 
hundred pounds legacy. One was the inheritance of about eighty pounds per 
annum rent in ground and houfes in Hog-lane near long-alley in Moor-Belds, and 
about eight pounds per annum , at Erith in Kent, which was then under mortgage 
for three hundred and fifty pounds, with about fifteen pounds arrears of intereft. 
There was a claim of a dower on the premifes, which might be had for under 
one hundred and fifty pounds* 

The other way was, a houfe, viz. the Seven Stars in Birchm-Iane, in leafe to 
Richard Hutson, who paid ninety-five pounds fine, and fifty pounds per annum * 
of which leafe nineteen years and a half were then unexpired i which houfe was a 
leafe of thirty -eight years yet to come j. one of which a ground-rent of fourteen 
pounds per annum was to be paid* 

Mr. Hooke was defired againft the next meeting of the council to view the 
place in Hog-lane, whether the houfes were in good repair, and likely to be 
tenanted. 

Sir 
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Sir William Petty was de fired to engage Mr. Barlow, the pi£ture-drawer, 
to collect the arrears due to the Society ; and that the faid Sir William, and 
•Mr. Hoskyns, do join in taking good fecurity from Mr. Barlow j and this be- 
ing done, to dire£t him to Mr. Colwall, the treafurer, to receive fuch inftruc- 
tions, as fhall be rcquifite to render this bufinefs effe&ual, and particularly, to 
furnilh him, under his hand, with the power of colleding the arrears in his name, 
according to a former order of the council, bearing date 5th January, 167I + 
which order was this day renewed to the faid Mr. Colwall. 

Memorandum, that at the next meeting of the council it be confidered, what 
perfons might be engaged to entertain the Society in the month of December 
following : And, 

That thofe intentions of the council, mentioned in the fummons of the Society 
to return to their meetings, were chiefly, that now there are a legal fubfcription 
and a declaration, both fubfcribed by the council and fome other members of the 
Society. 

It was ordered, that two hundred and fifty copies be forthwith printed of the 
new form of fubfcription, and this, if poflible, againft the Thurfday following. 

November 12. At a meeting of the Council were prefent 


The lord vifeount Brouncker, prefident. 
The earl marlhal, Mr. Colwall, 

The lord bifhop of Sarum, Mr. Hill, 

Sir John L wthe r, Mr. Hoskyns, 

Sir William Petty, Mr. Oldenburg. 

Sir Robert Southwell, 


A committee was appointed for auditing the accounts of the treafurer, conlift- 
ing of the prefident, the two fecretaries. Dr. Goddard, and Mr. Hoskyns-: 
and it was left to them to meet at fuch time and place, as fhould feem tnoft 
convenient to tliemfelves. 


The new form of a legal fubfcription for the weekly payments being again 
fpoken of, it was thought neceffary to make a ftatute concerning the fame to 
this effect ; 

Every perfott continuing , or to be hereafter admitted ', fellow of this Society , fhall 
Jign , feal , and , as his ail and deed t del.ver an obligation in the following words : 

I do grant, & c. \ 

It being put to the vote by the prefident, whether this draught now agreed 
' See the form above in the minutes of the meeting of the council of November 9. 

upon 
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upon by the council (hould be read at another meeting, it was unanimoufly 
carried in the affirmative. 

Memorandum. ‘ i. To inquire of Sir William Petty, whether he had en- 
gaged and taken fecurity of Mr. Barlow the colle&or. 

2. To inquire of Mr. Hooke, whether he had viewed the houfe in hog lane. 

3. To fecure. more perfons, for. experimental difcourfes after. St. Andrew’s 
day. 

4.. To mention Drt Plot’s propofal recommended by Dr. Wallis to the 
council. . . , • . . 

On the fame day the Society refumed their weekly meetings *. 

Dr. Wallis prefented them with, and read before them, a difccurfe of gravity • 
and gravitation grounded on experimental olfervations y and having a reference to two 
books not long before publilhed by an anonymous author ", the one intitled an 
■EJfay. concerning Gravitation or Non-Gravitation of Fluids ’ ; the other* Difficiles 
Nuga : or f ome Ob fervatious touching the Torricellian Experiments, &c. y . . The 
doctor was thanked for this difcourfe, which was ordered to be entered into the 
Rcgifter-book *. . 

It being,, among other particulars in difcourle upon the reading of Dr. Wallis’s 
paper, remarked, that the explication of the caufe of fpringinefs would contribute 
very much to illuftrate the nature of air, Mr. Hooke faid, that he had confidered 
that fubjedt, and particularly to make a fpringy body out of a body not fpringy. 

Mr. Hooke was defired by the prefident, that if he' fhould perform what he 
mentioned, he would prefent .the Society therewith in a. difcourfe : and being alked, 
whether he could promife to bring it in at the firft meeting of the Society after :' 
the approaching holydays, he anfwered, that he would endeavour to do fo. 

Mr. Oldenburg prefented two fmall books, one in French from Charles Dro • 
lincourt, M. D. intitled. La Legende du Gafcon : ou la Leltre de Charles Drelincourt 
It Monf Porree fur la Metbode , pretendiie nouvelle , de taillsr la pierre : avec trois 
autres a Monf V allot, premier Medecin de fa Majefte , printed at Leyden, 1674, in 
12’. The other from Dr, Schraderus, , intitled, Obfervaliones de Generatione 
Animalium fcf Anatomico-med'ca. 

Mr. Oldenburg was defired to produce Mr. Leewenhoeck’s obfervation® 
concerning air, blood, &c. 

x They met at Gretham College.. ' * Priced at London in 1674, in %vo* 

tt Sir Matthew Hale, lord chief jufticc of * Printed there the fame year in the fame form, 
the King's Bench.. * Vol. ht. p. 203. 

November*' 
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November 19; At a meeting of the Council were prefent 

The lord vifcount Brouncker, prefident. 

Sir William Petty, Mr. Hill, 

Dr. Goddard, Mr. Oldenburo. 

Mr. Hoskyns, 


The declaration was read, and ordered to be read again on the Monday follow- 
ing, November Z3, for which time a meeting of die council was agreed to be 
fummoned. 

It being put to the vote, whether the draught of the bond, voted at the foft 
meeting of the council to be read at another meeting, Ihould pals into a law, it 
unanimoufly palled in the affirmative. 

Mr. Hooke was again defired to view the houfes in Hog-lane propofed by Sir 
William Petty for laying out .the four hundred pounds legacy upon, and to 
make a report to the council at their next meeting. 

Mr. Barlow, the deftgned colle&or, prefenting himfeif to the council, was 
defired to bring in fecurity, which he promifed to do. 

Perfons to entertain the Society in December were pitched upon, viz. Mr. Rat, 
Mr. Collins, and Dr. Smith •, and Mr. Oldenburg was ordered to fpeak or 
write to others concerning the bulinefs, and particularly to defire them to name 
their time, when they would be ready for fuch exercifes. 

Dr. Robert Plot’s defign of making a furvey of all England for compiling a 
hiftory of nature and art in reference to that kingdom was well approved of ; and 
Mr. Oldenburg ordered to affift him in direct mg him to fuch of his correfpon- 
dents in the country, as were likely to direft and inftruft him in this .under- 
taking. 


Sir William Petty, Mr. Hoskyns, and Mr. Hooke, were ordered to take 
care of the propofal for difpofing of the four hundred pounds legacy upon the 
houfes and land in Hog lane. 


It was ordered ltkewife, that the ebfervations and experiments regiftered be 
forced and reduced to feveral le&urcs, to be read at the Society upon occafion. 

At a meeting of the Society on the fame day, 

Mr. Boyle prefented to the Society by the hands of Mr. Oldenburg has 
Experimental notes of the mechanical origin or production of fxednefs, as oppojite 
to volatility j which difeourfc was read and ordered to be regiftered * as follows : 


* Regifter, vol. iv. p. 234. 


« The 
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** The qualifications, that conduce moftto the fixity of a portion of matter, 
. “ feem to be thefe : 

“ Firft, the grofinefs, or the bulk, of the corpufcles it confifts of ; for if thefe 
. “ be too big, they will be too unwieldy, and unapt to be carried up in the air 
“ by the a&ion of fuch minute particles as thofe of the fire, and will alfo be 
“ unfit to be buoyed up by the weight of the air ; as we fee, that vapours, 
“ whilft they are fuch, are fmall enough to fwim in the air, but can no longer 
“ be fuftained by it, when they convene into drops of rain or Hakes of fnow. 
“ But here it is to be obferved, that when I fpeak of the corpufcles, that a 
“ fixed body confifts of, I mean not either its elementary or its hypoftatical 
“ principles, as fuch, but only thofe very little mafies, or clufters of particles, of 
“ what kind foever they be, that flick fo firmly to one another, as not to bo 
divifible and dilfipable by that degree of fire, in which the body is faid to be 
“ fixed*, fo that each of thofe little concretions, though it may itfelf be made 
“ up of two, three, or more, particles of a Ampler nature, is confidered here 
“ per modum unites , or as one intire corpufcle. And this is one qualification 
*' conducive to the fixednefs of a body. 

** The next is the ponderoufnefs or folidity of the corpufcles it is made up 
“ of ; for if thefe be very folid, and (which folid and compact bodies ufually 
“ are) of a confiderable fpecific gravity, they will be too heavy to be carried up 
“ by the effluvia, or the action of the fire, and their ponderoufnefs will make 
“ them as unwieldy and indifpofed to be elevated by fuch agents, as the groffnefs 
“ of their bulk would make bigger corpufcles, but of a proportionably inferior 
(< fpecific weight. On which account the calces of feme metals as gold, filver, 
“ &c. though by the operation of folvents, or of the air, or of both, reduced 
to powders exceedingly fubtil, will refill fuch vehement fires, as will eafily 
drive up bigger, but lefs heavy and compact, corpufcles than thofe calces 
** confifts of. 

** The third qualification, that conduces to the fixity of a body, belongs to 
“ the internal parts, not barely as they are of feveral parts of it, but as they 
“ are aggregated or contexed into oqe body: for the qualification I mean is the 
“ ineptitude of the component corpufcles for avolation, by reafon of their 
“ branchednefs, irregular figures, crookednefs, or other inconvenient lhape, 
“ which intangles the particles among one another, and makes them difficult to 
“ be extricated; by which means if one of them doafcend, others, wherewith it 
“ is complicated, mull afeend with it, and whatever be the account, on which 
“ divers particles Hick firmly together, the aggregate will be too heavy or un- 
“ wieldy to be raifed; which I therefore take notice of, becaufe, that though ufu- 
“ ally it is on the roughnefs and irregularity of corpufcles, that their cohefion 
“ depends ; yet it-fometimes happens, that the fmoothnefs and Hatnefs of their 
“ furface make them fo Hick together as to refill a total divulfion ; as may be 
“ illuftrated by what 1 have faid of the cohefion of polilhed marbles and the plates 
“ of glafs, and by the fixity of glafs itfelf in the fire. 

Vol. III. U “ From 
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“ From this account of the caufes or requifites of fixity may be deduced the 
“ following means of giving or adding fixation to a body, that was before either 
“ volatile or lefs fixed. Thefe means may be reduced to two general heads : 
“ firft, the aftion of the fire, as the parts of the body, expofed to it, are thereby 
“ made to operate varioufly on one another : and next, the afiociation of the 
“ particles of a volatile body with thofe of fome proper additament, which term 
“ of proper I rather employ, than that one would expeft of fixed becaufe it ‘ 
“ will e’re long appear, that, in certain cafes, fome volatile bodies may more 
“ conduce to the fixation of other volatile bodies, than fome fixed ones do : but 
“ thefe two inftruments of fixation being but general, I (hall propofe four or five 
“ more particular ones. And firft, in fome cafes it may conduce to fixation, that 
“ either by an additament, or by the operation of the fire, the parts of a body 
be brought to touch each other in large portions of their furfaces : for that 
“ from fuch a contact there will follow fuch a mutual cohefion, as will at leaft 
indifpofe the touching corpufcles to fuffer a total divulfion, may appear probable 
“ from what we lately noted of the cohefion of pieces of marble and glafs, and ' 
“ from fome other phenomena, belonging to the biftory of firmnefs ; from which , 
“ we may properly enough borrow fome inftances, at leaft for illuftration, in the 
“ do&rine of fixednefs ; in regard, that ufually, though not always, the fame 
“ things, that make a body firm, give it fome degree of fixity, by keeping it 
** from being diftipated by the wonted degrees of heat and agitation it meets with • 
“ in the air. But to return to the contact we were fpeaking of, I think it not 
“ impoffible (though you may perhaps think it ftrange) that the bare operation 
“ of the fire may, in fome cafes, procure a cohefion among the particles, (and 
“ confequently make them more fixed) as well as in others disjoin them, and ; 
“ thereby make them more volatile. For, as in fome bodies the figures and fizes . 
** of the corpufcles may be fuch, that the attion of the fire may rub or tear off 
“ the little beards, or hooks, or other particles, that intangle them, and fo make 
“ the n more eafy for the corpufcles to be difingaged and, fly upwards ; fo in other. 

“ bodies the fize and (hape of the corpufcles may be fuch, that the agitation, 
“ caufed by the fire may rub them one againft the other, fo as by mutual attrition 
“ to grind, as it were, their furfaces, and make them fo broad and fmooth, if. 
“ not alfo fo flat, as that the contatt of the corpufcles (hall come to be made accord- 
“ ing to a large portion of their fuperficies : from whence will naturally follow 
“ a firm cohtfion; which I fha'I iliuftrate by what we may obferve among thofe, , 
“ that grind glafles for telelcopes and rhicrofcopes : for thefe artificers by long 
“ rubbing a piece of glafs againft a metalinc difh or do by 

“ this attrition at length bring the two bodies to touch one another in fo many 
“ parts of their congruous furfaces, that they will ftick firmly to one another, 

** fo as fometimes to oblige the workmen to ufe violence to disjoin them. And 
“ this inftance, (which is not the foie I could alledge) may fuffice to (hew, how 
“ a cohefion of corpufcles may be procured by the mutual adaptation of their 
“ congruous furfaces; and if two grofler corpufcles, or a gteater number of 
“ fmaller, be thus brought to flick together, you will eafily be ieve their aggre- 
“ gate will prove too heavy or unwieldy for avolation. And to (hew, that the 
“ fire may effeCf a laevigation in the furface of fome corpufcles, I have fome- 
“ times caufed minium, and fome other calces, that I judged convenient, to be 
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“ melted for a competent time in a vehement fire conveniently adminiftered y 
44 whereby, according to expectation, that, which was before a dull and incoherent 
44 powder, was reduced into much grofler corpufcles, multitudes of whofe grains 
“ appeared fmooth, glittering, and almoft fpecular, like thofe of fine litharge of 
■** gold ; and the mafies, that thefe grains compofed, were ufually folid enough, 

44 and of difficult fufion. And when I made glafs of lead per fe (which I elfewhere 
44 teach you to do) it is plain, that the particles of the lead are reduced to a 
44 great fmoothnefs •, fince, wherefoever you break the glafs, the furfaces produced 
44 at the crack will not be jagged, but fmooth, and confiderably fpecular : nor 
44 do I think it impoflible, that even when the fire doth not make any great 
44 attrition of the corpufcles of the body to be fixed, it may occafion their ftick- 
44 ing together : becaufe by long tumbling them up and down in various man- 
44 ners, it may at length, after multitudes of revolutions and differing occurfions, 

44 bring thofe of their furfaces together, which, by rcafon of their breadth, 

44 fmoothnefs, or congruity of figure, are fit for mutual cohefion ; and when 
“ once they come to ftick, there is no neceflity, that the fame caufes, that were 
44 able to make them pafs by one another, when their contaCl was but according 
44 to an inconfiderable part of their furfaces, fhould have the fame effedt now 
-** when their conta& is full though, perhaps, if the degree of fire were much 
44 increafed, a more vehement agitation would furmount this cohefion, and diffi* 

44 pate again thefe clutters of coalefcent corpufcles. 

44 Thefe conjectures will perhaps appear lefs extrayagant, if you confider what 
44 happens in the preparation of quick-filver precipitated per fe: for there running 
44 mercury, being put into a convenient fhaped glafs, is expofed to a moderate fire for 
44 a confiderable time (for I have fometimes found fix or feven weeks to be too 
44 fhort an one.) In this degree of fire the parts were varioufly tumbled, and 
44 made many of them attend, till convening into drops on the fide of the glafs, 

44 their weight carrys them down again ; but at length, after many mutual oc- 
44 curfions, if not alfo attritions, fome of the parts begin to ftick together in the 
44 form of a red powder, and then more and more mercurial particles are fattened 
44 to it, till at length all, or much the greateft part, of the mercury is reduced 
44 into the like precipitate ; which, by the cohefion of the parts being grown more 
44 fixed, will not with the fame degree of heat be made to rife and circulate as 
44 the mercury would before •, and yet, as I elfewhere note, I have found by trial, 

44 that with a greater and competent degree of heat this precipitate per fe would, 

44 without the help of any volatizing additament, be eafily reduced into running 
44 mercury again. Chemifts and phyficians, who agree in fuppofing this precipi- 
44 tate to be made without any additament, will, perchance, fcarce be able to give 
44 a more likely account of the confiftency -and degree of fixity., that is contained 
44 in the mercury ; in which, fince no body is added to it, there appears not to be 
44 wrought any but a mechanical change. And though, I confefs, I have not 
44 been without fufpicions, that, in philofophical ftridfnefs, this precipitate may / 

44 not be made per fe, but that fome penetrating igneous particles, efpecially faline, 

44 may have aficciated themfelves with the mercurial corpufcles ; yet, even upon 
44 this/uppofition, it may be faid, that thefe particles contribute to the effect, that 
44 is produced, but by facilitating or procuring, by their opportune interpofition, 
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“ the mutual cohefion of corpufcles, that would not otherwife flick to one 
“ another. 

** Perhaps it will not be altogether impertinent to add on this occafion, that 
44 for the generality of chcmifts, as well others as Helmontians, that afiert the 
44 tranfmutation of all metals into gold by the philofophers (tone, methinks, they 
“ may grant it to be probable, that a new and fit contexture of the parts of a 
•* volatile body may, efpecially by procuring a full contact among them, very 
44 much contribute to make them highly fixed. For, to omit what is related by 
“ lefs credible authors, it is averred upon his own trial by Helmont, who pre- 
44 tended not to the elixir, that a grain of powder, that was given him, tranfmuted 
44 a pound (if I mifremember not) of running mercury, where the proportion of 
44 the elixir to the mercury was fo inconfiderable, that it cannot reafonably be 
44 fuppofed, that every corpufcle of the quick- filver, that before was volatile, was 
44 made extremely fixed merely by its coalition with a particle of the powder ;. 
44 fince, to make one grain fuffice for this coalition, the parts, if muft be divided 
** into, muft be fcarce conceivably minute; and therefore each fingle part not likely. 
44 to be fixed itfelf ; or, at leaft, more likely to be carried up by the vehemently 
44 agitated mercury, than to reftrain that from avolation : Whereas, if we fup- 
“ pofe the elixir to have made fuch a commutation among the corpufcles of the 
44 mercury, as (having made them fomewhat perhaps change their figure, and 
“ expelled fome inconvenient particles) to bring them to flick to one another, ac- 
44 cording to very great portions of their furfaces, and intangle one another, it 
44 will not be difagreeable to the mechanical doctrine of fixity, that the mercury 
44 fhould indure the fire, as well as gold, on the fcore of its new texture ; which, 
44 fuppofing the ftory true, appears to have been introduced by the new colour, 
“ fpecific gravity, indifiblublenefs in aquafortis, and other qualities, wherein gold 
“ differs from mercury; efpecially malleablenefs, which, according to our notes 
“ about that quality, ufually requires, that the parts, from whole union it re- 
“ fults, be either hooked, branched, or otherwife adapted and fitted to make 
“ them take faft hold of one another, or flick clofe to one another. And fince 
44 in the whole mafs of the factitious gold, all, fave one grain, muft be materi- 
** ally the fame body, which; before the projection was made, was quick-filver, 
“ we may fee, how great a proportion of volatile matter may, by an inconfide- 
“ rable quantity of fixing additament, acquire fuch a new difpofition of its parts, 
“ as to become moft fixed. And, however, this inftance will agree much better 
“ with the mechanical doCtrine about fixity , than with that vulgar opinion of the 
“ chemifts, wherewith it will not at all comply, that if in -a mixture the volatile 
“ part do much exceed the fixed, it will carry up that, or at leaft a good portion 
“ thereof, with it ; and on the contrary. Bur, though this rule holds in many 
“ cafes, where there is no peculiar indifpofition to the effeCt that is aimed at ; yet, 
“ if the mechanical affeClions of the bodies be ill-fuited to fuch a purpofe, our 
44 philofophical experiment manifeftly proves, that the rules will not hold, finCe 
“ fo great a multitude of grains of mercury, inftead of carrying up with them 
“ one grain of the elixir, are detained by it in the ftrongeft fire. And thus 
44 much for the firft way of fixing volatile bodies. 

“The 


— — :ed by 


- 2 ) 



rf>74*J ROYAL SOCIETY OF LONDON. , 

“ The fecond way of producing fixity is by expelling, breaking, or otherwife 
“ difabling, thofe volatile corpufcles, that are too indifpofed to Be fixed them- 
** felves, or are fitted to carry up with them fuch particles, as would not without 
“ their help afcend. That the expullion of fuch parts is a proper means to make 
“ the aggregate of thofe that remain more fixed, L prefume, you will put me 
“ ferioufly to prove y and we have a manifest inftance of it in foot, where the 
Hi many active parts were, by the violence of the fire and current of the air, car- 
“ ried up together by the more volatile parts: yet when foot is well diftilled in a 
** retort, a competent time being given for the extricating and avolation of the 
other parts, there will at the bottom- remain a fubftance, that will not now 
fly away, as it formerly did. And here let me obferve, that the recefs of the 
“ fugitive corpufcles may contribute to the fixation of a body, not barely be- 
“ caufe the remaining matter is freed from fo many fixed, if not alfo volatizing, 
** parts : but as it may often happen, that upon their recefs the parts or inter- 
vals, they left behind them, are filled up with more folid or heavy matter ; 
“ and the body becomes, as more homogeneous, fo more clofe and compact. 
** And whereas I intimated, that, befides the expulfion of unfit corpufcles, they 
“ may be otherwife difabled from hindering the fixation of the mafs they belong 
“ to*, I did it, becaufe it feems very poflible, that in (ome cafes they may, by 
** the a&ion of the fire, be fo broken, as with their fragments to fill up the 
“ pores or intervals of the body they appertained to, or may make fuch coali* 
“ tions with the particles of a convenient additament, as to be no impediment to 
“ the fixity of the whole mafs, though they remain in it ; which poflibly you 
may think may well happen, when you lhall have perufed the inftances annexed: 
**■ to the fourth way of fixing bodies.. 

The third means of. fixing or leflening the volitility of bodies is, by preferv- 
“ ing that reft among the parts, whofe contrary is necefiary to their volatilifation. 
“ And this may be done by preventing or checking that- heat or other motion, 
** which external agents ftrive to introduce into the parts of the propofed body. 
*-* But this means tending rather to hinder the aftual avolation of a portion of 
“ matter, or at moil procure a temporary abatement of its volatility, than to 
“ give it a liable fixity, I lhall not any longer infill on it. 

“ The fourth way of producing fixity in a body is by putting to it fuch an 
“ appropriated additament, whether fixed or volatile, that the corpufcles of the 
“ body may be put among themfelves, or with thofe of the additament, into a 
** complicated Hate or intangled contexture. This being the ufual and principal 
“ way of producing fixity, we lhall dwell fomewhat the longer upon it, and 
“ give inftances of feveral degrees of fixation : for, though they do not produce 
“ that quality in the ftridleft acceptation of the word fixity., yet it is ullful in 
“ our prefent inquiry to take notice, by what means that volatility comes to be 
“ gradually abated, fince that may facilitate our underftanding how the volatility 
“ of a body comes to be totally abated, and confequently the body to be fixed. 

And firft, we find, that a fixed additament, if its parts be conveniently 
** lhaped, miy eafily give a degree of fixity to a very volatile body. Thus, 

“ fpiric 
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“ fpirit of nitre, that will of itfelf eafily enough fly away in the air, having its fa- 
“ line particles aflociated with thofe of fixed nitre or fait of tartar, will with the 
44 alkali compofe a fait of a nitrous nature, which will endure to be melted in a 
44 crucible, without being deprived even of its fpirits. And I have found, that 
“ the fpirits of nitre, that abound in aquafortis, being concoagulated with the fil- 
“ ver, they corrode, though one' would not ex peel, that fuch fubtile corpufcles 
44 ihould flick faft to fo compafl and folid a body as filver ; yet cryftal, produced 
*“ by their coalition, being put into a retort, may be kept a pretty while ip fufion 
“ before the metal will let go the nitrous fpirits. When we poured oil of vitriol 
44 upon the calx of vitriol, though many phlegmatic and other fulphureous par- 
44 tides were driven away by the excited heat, yet the faline parts, that combined 
44 with the fixed ones of the colcothar, ftuck faft enough to them not to be eafily 
44 driven away. And if oil of vitriol be, in a due proportion, dropt upon fait of 
44 tartar, there refults a tartarum vitriolatum, wherein the acid and alkalizate parts 
44 cohere fo ftrongly, that it is not an ordinary degree of fire will be able to 
44 disjoin them : infomuch that divers chemifts have (though very erroneoufly) 
“ thought this compounded fait to be indeftrudtible. But alefs heavy liquor than 
44 the ponderous oil of vitriol, may by an alkali be more ftrongly detained than 
44 that oil itfelf ; experience having allured me, that fpirit of fait being dropt to 
44 fatiety upon a fixed alkali, (I ufed either that of nitre or of tartar) there would 
“ be made fo ftridt an union, that having diftilled the refulting fait with a ftrong 
44 : and lafting fire, it appeared not at all confiderably to be wrought upon, and 
44 was not fo much as melted. 

44 But it is not the bare mixture or commiftion of volatile particles with fixed 
44 ones (yea though the former be predominant in quantity) that will fuffice to 
44 elevate the latter. For, unlefs the figures of the latter be congruous and fitted 
44 to fallen to the other, the volatile parts will fly away in the heat, and leave 
44 the reft as fixed as before ; as when fand or allies being wetted, or drenched 
44 with water, they quickly part, with that water, without parting with any de- 
44 gree of their fixity: but on the other fide, it is not always necefiary, that the 
44 body, which is fitted to deftroy, or much abate, the volatility of another fub- 
44 ftance, Ihould be itfelf fixed. For, if there be a lkilful or lucky coaptation of 
44 the figures of the particles of both the bodies, thefe particles may take fuch 
44 hold of one another, as to compofe corpufcles, that will neither, by reafon of 
44 their ftridt union, be divided by heat, nor by reafon of their refulting grolfnefs 
44 be elevated even by a ftrong fire, or at leaft by fuch a degree of heat, as 
44 would have fufficed to raife more indifpofed bodies than either of the feparate 
44 ingredients of mixture. This obfervation, if duly made out, does fo much fa- 
44 vour our dodtrine, about the mechanical origin of fixation , and may be of fuch 
44 ufe, not only to chemifts, in fome of their operations, but to philofophers, in 
44 aftigning the caufes of divers phenomena of nature, that it may be worth while 
44 to exemplify it by fome inftances. 

44 The firft whereof I lhall take from an ufual practice of the chemifts them- 
44 felves, which I the rather do, to let you fee, that fuch known experiments are 
44 too often overlooked by them that make them ; but yet may hint or confirm 

44 theories 
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44 theories to thofe that refleft on them, 1 he inftance I here fpeak of, is that 
44 which is afforded by the vulgar preparation of bezoardicum minerale. For, tho* 
44 the reiftified butter or oil of antimony, and the fpirit of nitre, that are put to- 
“ gether to make this white precipitate, are both of them diftilied liquors •, yet 
44 the copious powder, that refults from their union, is, by that union of vo- 
44 latile parts, fa far fixed, that after they have edulcorated it with water, they 
“ prefcribe the calcining of ir in a crucible for five or fix hours ; which opera- 
“ tion it could not bear, unlefs it had attained to a confidence fixation. This 
44 difcourfe fuppofes, with the generality of chemifts, that the addition of a due 
“ quantity of fpirit of nitre is neceffary to be employed in making the bezoardi- 
“ cum minerale; but, if it be a true obfervation, which is attributed to the learned 
“ Guntherus Billichius (but which I had no furnace at hand to examine when 
44 I heard of it) if, I fay, it be true, that a bezoardicum minerale may be obtained 
44 without fpirit of nitre, barely by a flow evaporation, made in ,a glafs-dilh, of 
44 the more fugitive parts of the oil of antimony *, this inftance will not indeed 
44 be proper in this place, but yet will belong to the fecond of the foregoing 
“ ways of introducing fixity. I proceed now to alledge other particulars in fa- 
44 vour of the above-mentioned obfervation. If you take.ftrong fpirit of fait, that. 
“ when the glafs is unftopt would fmoak of itfelf in the cold air, and fatiate it 
44 with the volatile fpirit of urine ; the fuperfluous moifture being abftra&ed, you 
“ will obtain by this preparation (which, you may remember, I Jong fince com- 
“ municated to you, and divers others virtuofi) a compounded fait, fcarce, if 
44 at all, diftinguilhable from fal armoniac, and which will not, as the fait it con- 
“ fills of will do, before their coalition, eafily fly up of itfelf into the air, but" 
“ will require a not defpicable degree of fire to fublime it. Of thcfe femi- 
44 volatile compofitions of fait I have made, and elfewhere mentioned, others,. 
44 which I fhall not here repeat, but pafs on to other inftances pertinent to our 
“ prefent defign. I lately mentioned, that the volatility of the fpirits of nitre 
44 may be very much abated by bringing them to coagulate into cryftds with par- 
44 tides of corroded filver ; but I fhall now add, that I guefied, and by trial 
** found, that thefe nitrous fpirits maybe made much more fixed by addition 

of the fpirit of fait; which, if it be good, will of itfe'f fmoke in the air. For 
44 having diflblved a convenient quantity of cryftals of filver in diftilied water, 
44 and precipitated them, not with a folution of la t, but the fpirit of fair, .the 
44 phlegm being abftracted, and fome few of the loofer faline particles, though . 
“ the remaining mafs were prefled with a violent fire, that kept the retort red-: 

44 hot for a good while; yet the nitrous and faline fpirits would by no means be 
44 driven away from the filver, but continued in fuGon with it; and when the 
44 mafs was taken out, thefe fpirits did fo abound in it, that it had no appear-: 

44 ance of a metal, but looked rather like a thick piece of hern. 

44 The next inftance I fhall name, is afforded us by that kind of turbith, which 
44 may be made by oil of vitriol, inftead of the aquafortis employed in the conl- 
44 mon turbithum minerale. For, though oil of vitriol be a diftilied liquor, and 
44 mercury abedy volatile enough, yet when we abftradted four orfive parts of oil of 
“ vitriol from one of quick-filver, (efpecially if the operation w; re repeated) and 

“ then wafhed off as much as we. could of the faline partic e of the oil ol vitriol ; 

4 4 yet 


Digitized by LjOOQle 



15? THE HISTORY OF THE ^67 4. 

“ yet thofe that remained, adhering to the Mercury, made it far more fixed than 
“ either of the liquors had been before, and enabled it, even in a crucible, to 
“ endure fuch a degree of fire, before it could be driven away, as I confefs I 
“ fomewhat wondred at. The like turbith may be made with oil of fulphur per 
“ campanam. But this is nothing to whatHELMONT tells us of the operation of 
'** his alkaheft, where he affirms, that that menftruum, which is volatile enough, 
being ab drafted from running mercury, not only congulates it, but leaves it 
■** fixed fo, that it will endure the brunt of fires aftuated by bellows, ( omnem fol- 
“ Hum ignem.) If this be certain, it will not be a (lender proof, that fixity may 
“ be mechanically produced •, and however, the argument will be good in reference 
“ to the Helmontian Spagyrifts : for if, as one would expeft, there do remain 
“ fome particles of the menftruum with thofe of the metal, it will not be denied, 
that two volatile fubftances may perfeftly fixone another. And if, as Helmont 
** feems to think, the menftruum be totally abftrafted, this fuppofition will the m6re 
“ favour the dodlrine about fixity -, fince, if there be no material additament left 
“ with the quick-filver, the fixation cannot reafonably be aferibed to any thing, 
“ as to fome new mechanical modification, and particularly to fome change of 
“ texture, introduced into the mercury itfelf. 

“ And that you may think this the lefs improbable, I will now proceed to fome 
“ inftances, whereof the firft (hall be this, that having put a mixture, made of 
“ two dry, as well as volatile bodies (ufually enough employed by fpagyrifts) to 
“ half its weight of common running mercury, and elevated its mixture three 
■** or four times from it, the mercury, that lay in the bottom, in the form of a pon- 
“ derous and fomewhat purplilh powder, was by this operation fo fixed, that it 
** long endured a ftrong fire, which at length was made fo ftrong, that it melted 
** the glafs, and kept it melted, without being ftrong enough to force out the 
** mercury •, which, by fome trials, not fo proper to be here mentioned, feemed 
“ to have its falivating and emetic powers extraordinarily infringed. But this 
only upon the by : in all the other inftances (wherewith I fhall conclude thefe 
“ notes) I fhall employ one menftruum, oil of vitriol, and fhew you the efficacy 
of it, in fixing fome parts of volatile bodies with fome parts of itfelf ; by which 
** examples it may appear, that a volatile body may not only leflen the volati- 
“ lity of another body, (as in the lately mentioned cafe of our fpirituous fal armo- 
“ niac) but that two fubftances, that apart were volatile, may compofe a third, 
“ that will not only be lefs volatile, but confiderably (if not altogether) fixt. 

“ We mixed then by degrees about equal parts of oil of vitriol and oil of tur- 
“ pentinej and though each of them fingle, efpecially the latter, will afeend 
“ with a moderate fire in a fand furnace, yet after the diftillation was ended, we 
“ had a confiderable quantity, fometimes (if I miffemember not) a fifth or fixth 
“ part, of a caput mortuum, black as a coal, and whereof a great part was of a 
“ fcarce to be expefted fixednefs in the fire. 

“ To give a higher proof of the difpofition, that oil of vitriol has, to let fome 
“ of its parts grow fixed by combination with thofe of an exceeding volatile ad- 
“ ditament, 1 mixed this liquor with an equal or double weight of highly refti- 

“ fied 
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“ fied fpirit of wine, and not only after, but fometimes without, previous di- 
“ geftion, I found, that the fluid parts of the mixture being totally abftrafted, 

“ there would remain a pretty quantity of a black fubftance fo fixed, as to afford 
“ juft caufe of wonder. 

“ And becaufe camphire is efteemed the moft fugitive of confiftent bodies, in 
“ regard that, being but laid in the free air, without any help of the fire, it will 
“ fly all away ; I tried, what oil of vitriol, abftra&ed from camphire, would do, 

“ and found at the bottom of the retort a greater quantity, than one would ex* 

“ pe&, of a fubftance as black as pitch, and almoft as far from the volatility 
“ as from the colour of camphire*, though it appeared not, that any of the 
“ gum had fublimed into the neck of the retort. 

“ From all which inftances itfeems manifeftly enough to follow, that in 
“ many cafes there need nothing to make alfociated particles, whether volatile or 
“ not, become fixed, but either to implicate or intangle them among themfelves ; 

“ or bring them to touch one another, according to large portions of their fur- 
“ faces 5 or by both thefe ways conjointly, or by fome. others, to procure the firm 
“ coheflon of fo many particles, that the refulting corpufcles be too big or 
“ heavy, to be by the degree of fire, wherein they are faid to be' fixed, driven tip 
“ into the air.” 

It was propofed, as convenient, that feeing it was not to be expected, that the 
members would prefently, upon hearing of fuch difcourfes as thefe give their 
thoughts of them, it would be proper to do it at the next meeting, after the read* 
ing of another lecture. 

A committee was appointed for auditing the treafurer’s accounts, confifting of 
Mr. Aerskine, Dr. Whistler, Dr. Smith, Mr. Hooke, and Mr. Collins. 

Mr. Oldenburg read a letter to himfelf from Dr. Swammerdam, dated ar : 
Amfterdam, 9th October, 1674 b , containing a defcription and draught of a rup- 
ture of a mefentery, a rare cafe. 

Mr. Henshaw prefented the Society with leveral curiofities, which he had 
brought with him out of Denmark : viz. 

1. A great piece of foflil amber, found in the fortifying of Ranfburg in Hol- 
ftein, above fix Englifh yards under the earth, the place being twenty-five Eng- 
lifh miles from the Baltic, and above thirty-fix Englifh miles from the German 
fea •, which fea alfo does not flow within twenty-one Englifh miles of that town, 
as was attefted by a letter written 7th December, 1672, by Mr. Odman, an 
eye-witnefs of the taking up of this amber. 

b Letter-book, vol. vii. p. jo8. It is printed in the Philof. Tranfaft. vol. x. n° 112. p.273. for 
March, 1675. 

Vol. III. X 2. An 
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2. An Alga Saccbarifera , of which Olaus Borrichius by his own hand 
writes thus : “ Alga Saccbarifera nafcitur in mart Iflandico non procul a littore, 

ejiciturque in littus, per tempeftates, ubi fimul ac emerferit e mari, falfedinem 
" linguae offert. Sed ubi aliquandiu in littore recubuit, fenfim falfus ille fapor 
“ illi ab aqua marina perit, ejufque loco pedetentim operitur alba 

“ quadam veluti farina, quae Saccharum dulcedine & colore imitatur, ufurpatur- 
“ que incolis Sacchari loco. Mihi allata quae fuit ex Iflandia, fapore & farina 
“ ilia adventitia diu carebat ; fed tandem in feneftra aliquandiu quafi negleda ja- 
“ cens eodem modo farina Saccharina cooperta fuit, maxime inferiori.” 

3. Scarabaus Iflandicus, qui adh<eret, tejle eodem Borrichio, certo generi Afel- 
lorum pifcium in mari Iflandico , quod genus Afellorum Danis appellatur Ku t l e r . One 
of thefe being opened, it was found filled up with a gummous reddilh fubftance, 
fome part tranfparent, into which all the inner' parts of this infed feemed to have 
been converted. 


4. A black fubftance, which feemed to be wood turned into jett, dug out of 
the ground in Denmark. , 


5. A piece of Iceland cryftal (as it is vulgarly called) having a double re- 
fradion. 

6. Some figured Icelandic ftones. 

7* Some pieces of filver, faid ta be dug out of the mines of Norway. 

8. Some white amber. 


Mr. Henshaw (hewed alfo a very fine horn of a young horn-filh, not hollow ; 
as likewife three pieces of fine amber, two’ whereof had infeds inclofed in them,, 
the third a moveable bubble, which, he faid, would in a froft congeal and be- 
come immoveable, and upon a thaw, or being put in a warm place, become 
moveable again. : ’ . 

Mr. Oldenburg prefented to the Society three boohs: r. Dr. Wallis’s’ 
Grammatica Linguc Anglican a augmented. 2. Erasmi Bartholini fcletta Geo - 
metrica: printed at Copenhagen in 1674, in 4to. 3. Da vidis Vonder Beck,. 
Mindani, Experimental Meditationes circa Naturalium Rerum princip: a : printed; 
at Hamburg, 1674, in 8vo, and dedicated to the Royal Society. 

November 23. At a meeting of the Council were prefent 


The lord vifcount Brouncker, prefident. 

The lord bilhop of Salifbury, Mr. Colwall, 

Sir John Lowther, Mr. J Hoskyns, 

Sir William Petty, Mr. Hill, 

Dr. Goddard, Mr. Oldenburg.. 
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It was ordered, that the declaration, with the form of the new bond annexed 
to it, be put to the prefs, fo that a proof of it might be ready for the next 
meeting of the council : and 

That Mr. Barlow be taken for collector of the arrears, after he had given a 
bond of his own of one hundred pounds for fecurity, and that he be allowed twelve 
pence in the pound : and that this be declared to him by the prefident, in the name 
of the council : which was done accordingly. 

The members of the council, who were prefent, fealed the new bond., 

Mr. Hooke being called upon to make a report of the view, which he had 
been delired to make, of the houfes and lands in Hog Lane, propofed by Sir 
William Petty for employing the four hundred pounds legacy, and he not 
having yet taken that view, was defired again to do it again ft the next meeting 
of the council. 


. Memorandum. That thofe, who were at the council, fubfcribed the new ob- 
ligation for paying fifty two (hillings a-year, but with this referve, that in cafe 
the number of the fubfcribers fhould not amount to fifty, between that time 
and Lady day following, thofe, who had actually fubfcribed, fhould be free from 
the faid obligation. 

November 2 6. At a meeting of the council were prefent 


The lord vifcount Brouncker, prefident, 

The lord bifliop of Salifbury. Mr. Colwall, 

Sir John Lowther, Mr. Hoskyns, 

Sir William Petty, Mr. Hill, 

Sir Robert Southwell, Mr. Oldenburg. 

Dr. Goddard, 


The committee of the council for auditing the accounts made their report, 
which was approved of. 

Mr. Hooke gave the council' fome account of the houfes • and lands fn Hog 
Lane, propofed by Sir William Petty, the confideration whereof was referred 
to another meeting. 

A proof of the declaration being ready, it was read again, and after fome al- 
terations ordered to be printed off, to the number of two hundred and twenty-five 
copies, to be committed to the cuftody of the prefident. 


At a meeting of the Society on the fame day. 


Mr. Henry Jenkes, profefior of rhetoric at Grefham College, was propofed 
candidate by Mr. Hill. 

X 2 Sir 
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Sir William Petty prefented to the Society his difcourfe concerning the im- 
portance and ufefulnefs to human life of the confideration of .duplicate, and fub- 
duplicate proportion : which difcourfe was read and ordered to be regiftercd % 
and printed \ 

This difcourfe was made out by the following inftances, viz. 

1 . In the drawing or driving powers, which force fhips or other bodies 
through the water, with reference to the refpedtivc velocities caufed thereby. 

2. In the lhapes or fharpnefs of bodies, cutting or dividing the water, through 
-which they are driven or drawn, and in the different velocities arifing from 
thence, where the bodies and forces are equal. 

3. In the ffrength of timbers, or other heterogeneous materials applied to build- 
ings, to carts, or to any other machinaments intended for ffrength ; and how 
by a model to judge of the fufficicncy of fuch engine as is reprefented by it. 

4. In the effect of oars upon equal and alike veflels, according to their num- 
bers, length, blades, and motions with or againft the ftream or on even 
waters. 

5. In the motion or travelling of horfes on their feveral paces, and with diffe- 
rent burthens on them. 

6. In the ffrength and velocity of mills and their wheels. 

7. In the effeffs of gun-powder. 

8 . In the diffances at which founds may be heard. 

9. In the diffances at which odoriferous matters may be fmelt. 

10. In the diffances at which the objefts of fight may be feen. 

11. In the time of the returns made by vibrating pendulums. ' ■■ 

12. In the lives of men and their duration. 

13. In mufical and founding bodies, fuch as firings and bells. 

14. In the effects and motions of fire and burning fpirits. 

15. In the rifing and falling of bodies, but especially of water in pumps^ 
over-fhot mills, leaks in fhips, the hights of rivers at their head above their fall 
into the lea., 

1 6. In bellows. * 

c Regifter, vol. iv. p 246. of Dr. Thomas Barlow, bifhop of Lincoln 

d Ii *» printed at London, 1674, in 12®. p. 151. Edit. London, 1693, in 8vo. > 

A cenfure of it is poblifhed in the Genuine Remains 
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1 7. In the prices of feveral commodities, as mafts, diamonds, large timber, 

amber, load-ftones, &c. <• 

18. In mill-dams, fea-brooks, and the bulwarks or walls of fortrefics. 

19. In the compreffion of wool, and other elaftic bodies, and of the air within 
diving veflels ; as alfo in the effefts of fcrew-prefles upon feveral materials. 

The appendix contains a new hypothecs of fpringing or elaftic motions. 

It was ordered, that an apparatus be made for trying experiments about 
fpringinefs. 

November 30. Mr. Jenk.es was ele&ed. 

Sir Jonas Moore was propofed candidate by the prefident. 

The committee of the Society for auditing the accounts made their report, 
as follows: 

** The committee of the Royal Society for auditing the treafurer’s accounts, 
** November 26, 1674, 

“ We find Mr. Daniel Colwall debtor, 

l. s. d. 

“ To monies he hath received on the feveral quarterly payments erf 1 ? g g 

“ the Society from 13 Novemb. 1673, to 19 Novcmb. 1674, 3 ° 

“ To monies he hath received for admiffions - - - 15 3 o 

“ To balance of his account of November 13th, 1673, - - 5 12 1 

“ To money more by a legacy of the late lord bifhop of Chefter 400 o o 

£ 609 1 7 

** We alfo find he is creditor, 

“ By monies he hath paid for the ufe of the Society by order 183 5 o 

** By balance refting in cafh in his hands - - - 25 16 5 

“ And by money paid into the cafh cheft of the Society - - 400 o o 

£609 1 7 


This done, the Society, at which forty-two members were prefent, proceeded 
to the ele&ion of a new council and officers. 

Of the old council were continued 

The lord bifhop of Salifbury, 

Sir John.Lowthbr, 

Sir 


The lordvifcount Brouncker, 
The earl marfhal. 
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Sir William Petty, 

Sir Robert Southwell, 
Dr. Goddard, 

Mr. Colwall, 


Mr. Hoskyns, 
Mr. Hill, 

Mr. Oldenburg. 


The ten new members of the council were 

Mr. Henshaw, 
Mr. Pepys, 

Dr. Whistler, 
Mr. Smith, 

Dr. Daniel Cox. 

The officers eledted were 


The earl of Aylefbury, 
Sir Joseph Williamson, 
Sir James Shaen, • 

Sir John Laurence, 

Sir John Bank.es, 


The lord vifcount Brouncker, prefident, 

Mr. Colwall, treafurer, 

Mr Hill, 7 fecrttarlK . 

Mr. Oldenburg,^ 

Of the ten new members of the council were fworn- thefe three only, Sir 
James Shaen, Mr. Pepys, and Dr. Whistler j the reft being abfent. 


"December 3. At a meeting of the Council, were prefent. 

The lord vifcount Brouncker, prefident. 
The lord bifhop of Salifbury, Dr. Goddard, . 

Sir John Lowther, Dr. Whistler, 

Sir William Petty, Mr. Colwall, 

Sir Robert Southwell, Mr. Oldenburg. 


It was refolved, that every member of the prefent council (hall provide an ex- 
perimental difcourfe for the Society to be made at fome one public meeting 
within the year, either by himfelf or by fome other member of the Society ; 
or to pay forty (hillings. 

It was ordered, that Mr. Oldenburg be defired to offer the new legal obli- 
gation for paying fifty-two (hillings a year for the ufe of the Royal Society, to as 
many members of the fame to lign and feal, as conveniently he can ; and like- 
wile (hew them the ftatute made by the council to engage every fellow of the 
Society to fuch a fubfcription : 


That there be forthwith made a catalogue of all the prefents made by feveral 
perfons to the Society together with the names of the donors ; and that dupli- 
cates thereof be made, the one to be kept by the keeper of the repofitory, and 
the other by the treafurer pro tempore : 

5 Tha* 
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That a catalogue be made of all the inftruments or other apparatus of the 
Society, paid for out of the public treafury ; and that the inftruments be looked 
out and kept together in the repofitory for inftruments : 

That a table and catalogue be made of all the books, difcourfes, letters, and ac- 
counts, brought into the Society •, together with the names of the authors : and 
that all the faid books, difcourfes, letters, and accounts, be kept in convenient 
prefles under locks and keys, and that the prefident and fecretaries pro tempore 
have the keeping of the faid keys : And, 

That Mr. Aubrey and Mr. Collins be defired to be affifting in this bufinefs, 
and to make propofals at the next meeting of the council on that day fe’nnight, 
what they would expeft for their affiftance. 

Memorandum, that it was propounded by Sir William Petty, that all the 
difcourfes entered into the Society’s Regifter-books fhould be divided into feveral 
fe&ions and chapters ; and that this fhould be taken into confideration at the next 
meeting of the council. 

At a meeting of the Society on the fame day 

Sir Jonas Moore was defied and admitted. 

Sir Paul. Whichcote, Bart, was propofed candidate by Dr. Brown. 

Mr. Hooke read his difcourfe concerning the conftruftion and ufes of his new 
quadrant for making remote obfervations with, great exaftnefs. 

He was defired to have this inftrument perfected ; and for trying the per- 
formance of it, the lord bifhop of Salifbury, Sir William Petty, Sir Chris- 
topher Wrf.n, and Sir Jonas Moore, were defired to meet as a committee on 
the Tuefday following in the afternoon for that purpofe. 

Monf. Leyenbef.gh, envoy extraordinary from the king of Sweden, fent 
a paper containing a lift of fome pretended new mechanical and geographical 
inventions by one Andrew Alexander, a German, viz. 

1. Anemomelrurtiy b. e. injlrumentum ad vires venti quovis tempore terra marique 
metiendas. 

2. Maehina tranfportatrix univerfalis ad res graves particulatim facili opera & 
continualionc furfum vel deorfum , vel etiam via borizontali transferendas ; cujus ufus. 
potijfmium architeftura chili et militari nemque ad machinas hydraulicas. 

3. Stru£lura caminorum noviter inventa , qui optime fumum trabant ; itemque 
eorreSiio caminorum fumantium, 
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4. Supplementum geograpbicum ad ufutn mafparum longe expeditiorem •, res quidetn 
magni labori s y fed amplijftm a perpetu<eque utilitatis, batlenus a nemine tenlata. 

5. Cogi tat a fuper pracipuo ret nautic* problemate de invent endis per mare longi- 
tudmibus five meridiams , fub qutbus navis verfetur. 

Sir Joseph Williamson, who faid he knew this perfon, and Sir William 
Petty were defired, at their convenience, to examine him about thefe particulars. 

Sir John Lawrence*, Sir John Bankes, and Mr. Henshaw, were fworn as 
members of the council. 

December 10. At a meeting of the Council were prefent 

The lord vifcount Brouncker, prefident. 

The lord bifhop of Sarum, Mr. Colwall, 

Sir William Petty, Mr. Hill, 

Mr. Henshaw, Mr. Oldenburg. 

Dr. Goddard, 

It was ordered, that the Society having defired Sir William Petty to 
print his difcourfe made before them on the 26th of November Jaft, it be printed 
by the printer to the Society. 

The council having formerly charged themfelves to provide each of them an 
experimental difcourfe for the Society at fome one meeting within the year, it 
was refblved, that a letter fhould be written by the fecretary, and figned by the 
prefident, to the fellows of the Society hereafter named, to defire them to pro- 
vide the like difcourfcs, and to name the day after the 14th of January next, 
when to bring them in. 

The faid fellows were 

Sir Christopher Wren, 

Mr. Evelyn, 

Dr Holder, 

Dr. Croune, 

Dr. Walter Needham, 

Dr. Brown, 

Dr. Pope, 

The council nominated alfo thole perfons, to whom application Ihould be 
made for figning the new bond, viz. 

The earl of Anglefey, The earl of Shaftelbury, 

The earl of Strafford, The lord bilhop of Chefter, 

The earl of Devonlhire, The lord Breretqn, 

Sir 


Dr. Smith, 

Dr. Vossius, 
Mr. Wylde, 
Mr. Bernard, 
Dr. King, 

Mr. Collins. 
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Sir Charles Berkley, 

Sir KingsmiLl Lucy,' 

Sir Gilbert Talbot, 

Mr. Thomas Howard, 

Mr. John Stafford Howard, 
Mr. John Williams, 

Dr. Tillotson, 

Mr. Barrington, 


Mr. Slingesby, 
Mr. Neile, 

Dr. Glisson, 

Dr. Thomas Cox, 
Mr. Thomas Cox, 
Mr*- Locke, 

Mr. Packer, 

Mr. WvlDe. 


At a meeting of the Society on the fame day, 

Daniel Miller, B. D. was propofed candidate by the prefident. 


t 6 i 


Dr. Grew prefented and read his difcourfe concerting the nature , taufes> and 
power of mixture j which was ordered to be regiftered *. 


Several of the experiments mentioned in this difcourfe were exhibited after it 
Was read. 


December 17. At a meeting of the Council were prefent 

The lord vifcount BrOunckEr, prefident*. 

The lord bifhop of Salifbury, Mr. Pepys, 

Sir John Lowther* Dr. Goddard* 

Sir James Shaen* Dr. Whistler* 

Sir Joan Bankes, Mr. Colwall, 

Sir William Petty* Mr. Oldenburg* 

Mr. Henshaw, 

Dr. Cox having promifed to entertain the Society on the 7th of January, Mr. 

Hooke undertook to do the like on the 14th of that month. 


Sir John Lowther, Sir John Bankes, Mr. Pepys, and Dr. Goddard, were 
appointed a committee to confider, whether the four hundred pounds legacy 
might not be beft laid out’ upon fee-farm rents : and they were defired to ripen 
this bufinefa for the 17th of January, and make their report to the council. 

The prefident, Sir RobeKt SoutNwelL, and Mr. Pepys, Were defired to 
make application to his highnefs prince Rupert, concerning the mifehief, which 
his glafs-houfe does to Chelfea-college 1 and to fuggeft to the prince, that his 
highnefs may perhaps put it and the land to fbme good ufes, if he pleafes to take 
it to himfelf, and to confider the Society for it; 

It was refolved, that Sir Jonas Moore be defired to write a letter to the prince, 
and to acquaint him, that the houfe and land of Chelfea might have been well 

• Regifter-book, vol.iv. p It is printed In his AnaUwy ef Plants , b. iv. lotdop, i6?a, 

in fc io. 

• Vou III; Y difpofed 
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difpofed of for the benefit of the Society, if it had not been for the annoyance of 
the neighbouring glafs-houie. 

The form of the letter drawn up by Mr. Oldenburg to be written to divers 
members of the Society, to defire them to provide difeourfes for the public meet- 
ings, was reported by Mr. Oldenburg to have been viewed and altered by the 
prefident, and by his lordfhip ordered to be thus ifliied : 

“ Sir, 

“ The council of the Royal Society confidering with themfelves the great im- 
“ portance of having the public meetings of the faid Society conftantly provided 
“ with entertainments fuitable to the defign of their inftitution, have thought fit 
“ to undertake to contribute each of them one ; not doubting but that many of 
“ the fellows of the Society will join with them in carrying on fuch an under- 
“ taking. And well perfuaded of your approbation of this their purpofe, fo 
“ much tending to the reputation and fupport of the Society, they defire, that 
“ you would be pleated to undertake for one, and to name any Thurfday after 
«* the (4th of January next, fuch as (hall be mod convenient for you, when you 
“ will prefent the Society at one of their faid public meetings by yourfelf, or 
“ fome other of the fellows for you, with fuch a difeourfe, grounded upon or 
** leading to phHofophical experiments, on a fubjedt of your own choice. In 
“ doing of which .you will benefit the Society, and oblige, 

“ Sir, 

** Your humble fervant, 

** Brouncker, P. R. S.” 

Mr. Hooke having propofed to the council, that in order to the bringing in 
of feveral fets of experiments, that would require an apparatus of inftruments for 
the making of them, fuch inftruments might be ordered to be prepared, whilft 
he was drawing up fuch experiments ; the council refolved, that the fets of expe- 
riments Ihould be firft brought in before them } and that then they would con- 
fider of and give order for fuch inftruments, as ihould be neceffary for exhibiting 
the fame. 

The council farther defiring Mr. Hooke to name a fet of experiments to begin 
with, he named thofe of the magnet. 

At a meeting of the Society on the fame day, 

Mr. Ray’s two difeourfes, one on the feeds of -plants , and another on the fpecific 
differences of plants , were prefented from him by Mr. Oldenburg j and read, 
and ordered to be regiftered f j and were as follows : 

■“ A difeourfe on the feeds of plants. 

“ Nature obferves not proportion of magnitude between feeds and the plants, 
f Regifter, vol. iv. p. 285, and 29a.' 

« that 
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“ that come of them}. I mean fo, as that the greater feed* fhould produce the 
** 'greater plant, and the Iefler feed the Iefler plant : for the feeds of feveral trees 
** are much lefs than the feeds of many herbs : as for exami le, the feeds of elm, 

“ poplar, willow, birch, alder, than the feeds of beans, peafe, lupines, and all 
** kinds of pulfe, pumpions, melons, and all kind of pomiferous herbs, not to 
** mention infinite others. This holds true, not only in plants of different kin !s, 

** but even in thofe of the fame, as I have obferved in oaks ; the fcarlet oak, 

“ which feldom rifes higher than a fmall fhrub, bearing an acorn as big as our 
** Englifh oak : and in honey-wort, the purple annual kind bearing a feed twice 
** as big as the great perennial mountain kind. The like difference may be ob- 
** ferved between the feeds of muftard and charlock, feveral forts of lotus, and 
“ many others. 

“ Neither indeed in orfparous animals doth nature always obferve the fame 
“ proportion of magnitude between the eggs, that is, between the animals, al> 

** though of the fame tribe or genus : for, though lobfters or crayfifh be fo like 
“ one to the other, that one can find little difference between them, fave only in 
** magnitude ; yet are the eggs of the crayfifh, which is the leffer, bigger than 
** thofe of the lobfter, which is the greater : and, in whole-footed birds, the eggs 
“ of the duffin, auk, and guillemot (which lay but one egg at a time) are as 
“ much bigger than ducks eggs, as the birds themfelves are lefs than ducks. 

** Though in fome plants, which run much by the root or’ wire, or that pro-' 

** pagate themfelves by off- fets, it be true, which fome have obferved, that they 
** feldom bring their feed to maturity, as if nature, intent upon thofe ways of pro- 
“ pagation, did negleft that by the feed : fuch plants are colocafia, horfe-radifh, 

periwinkle, Jerufalem-artichoke *, though, I lay, this held true in fome, yec 
** is it far from a general rule } there being many plants, which abundantly pro- 
«« pagate themfelves by the root or wire, and yet yield plentiful ripe feed too, 

** as goutwort, mint, ftrawberry, &c. But on the other fide, I think, it may 
** pafs for a general truth, that plants, which bring little feed to maturity, do 
** abundantly fpread or multiply themfelves fome other ways ; elfe nature might 
“ feem to be wanting in means for the confervation of fuch fpecies. 

“ The Iefler feeds are the moft fertile; fuch plants as bear the lead feed bringing 

the greateft plenty or abundance : as, for example, tobacco, which, for a plant 
“ of that bignefs, bears the leaft feed of any 1 know, producing the greateft 
“ number of feeds ; Laurembergius counting from one plant an encreafe of 
“ three hundred and fixty thoufand. 

** Among the feeds of herbs I have obferved, that the greateft of all are fuch 
“ as come of annual plants, to wit, beans, peafe, lupines, maiz, or Turkey- . 
** wheat, &c. In thefe kinds (of pulfe and grafles) the annual (though fometimes 
** lefs plants) have greater feeds than the perennials ; as for inftance, the com* 

“ mon peafe than the everlafling peafe ; but always, I think, it happens fo in 
** thefe kinds, if the plants be of equal bignefs, that the feeds of the annual 
** are larger than the feeds of the' perennial. 

’ ' Y a “It 
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“ It is worth the noting, that all thofe feeds, that are ufed by mankind for food, 

** are feeds of annual plants, viz. wheat, rye, fpelt, maiz, rice, barley, oats, mil- 
" let, panic, forgum ■, and of pulfe, beans, peafe, lupines, kidney-beans,, vetches,. 
“ lentils : the reafon whereof, 1 fuppofe, is no other, than becaufe they are in their 
“ kinds the greater, and have the more pulp. For I doubt not but many peren- 
“ nial grades bear efculent feed, as well as thefe annual ones, which we call 
“ corns ; and I believe fome perennial pulfe too, though none fo large as thefe" 
“ annual ones we ufe. 

“ The greateft number of plants, that come of feed, fpring at firft out of the 
“ earth with two leaves, which being for the moft part of a different figure from 
“ the fucceedrng leaves, are by our gardeners not improperly called the feed- 
“ leaves. 

** Thefe feed-leaves arc for the moft part entire or undivided, even in thofe 
“ plants, whofe after-leaves are moft finely or minutely differed, as in the um- 
“ belliferous kind. For the moft part, I fay, for in fome few they are indented ; 
“ as in radifh with one indenture,, in Indian-crefle with two. In garden-creflc 
44 each feed leaf is divided into three fegments. 

** The feed-leaves are for the moft part fmooth, even in thofe, whofe after-leaves 
“ are rough or hairy. In fome few, as for example, the Roman nettle, and F 
44 believe all- other nettles, the feed- leaves alfo are rough. 

44 In all thofe plants, which fpring up with two-feed leaves, the whole pulp or ' 
44 content of the feed is nothing elfe but the young plant perfc&Iy formed, ma- 
44 ture, and ready for exclufion : fo that, if you carefully take off the teguments'- 

of the feed, either while yet green, or well fteeped when ripe, you may clearly; 
44 fee and diftinguifli all the parts of the included plant, viz. the radicle or ger? 
«* men of the root, and two feed-leaves in all, and in fome the rudiment of the* 
“ ftem and plant-leaves befides, as in the common bean and kidney-bean :- io> 
44 this laft, the two fir ft plant- leaves being perfectly formed. 

“ In the feeds of thefe plants, when mature, I could never obferve any co* 
" hefion between the teguments and the included plant. 

“ Thofe feeds, whofe pulp is nothing elfe but the included plant, are of twcr 
“ forts. 1. In fome the two feed-leaves lie plain, fmooth, and extended, with- 
“ out plait or fold. 2. In others, the two feed-leaves, together with the ra- 
“ dicle, are varioufly folded up. 

* «* In the firft kind, the feed-leaves are nothing but the two lobes of the feed' 

44 having their plain fides clapt together, like the two halfs of a walnut; and 
44 therefore are of the juft figure of the feed, flit in funder flat-wife, as in pum* 

' “ pion and melon feeds, and many others. 
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“In thefe, though the whole pulp feems to be compounded of two lobes, yet 
“ to him, that carefully views ana examines it, the radicle alio will eafily appear, 
“ inferted into each lobe, and conne&ing both together like a couple or hinge. 

“ This union of the radicle to the lobes is either, firft, at that end of the feed, 

which coheres to the fruit or feed-veffel, as in apple and pear kernels, fun -flower 
- “ feed, melon and pumpion feed, and abundance more : or, 2dly, At a diftance 
“ from the place of cohefion, as in beans, lupines, and all forts of pulfe, &c. 
“ or,. 3dly, At the quite contrary ends, as in borage, buglofs, and others of that 
“ family. 

“ In fuch, whole radicle is at either extreme, I have obftrved it to be at the 
“ (harper or more pointedone ; io that if the (harper end of the feed be that, which 
“ coheres to the feed-veflels, the radicle is always at that end, as in apple or pear 
** kernels, and the reft before inftanced in : but if the (harper extreme be the 
“ tip of the feed, or the end juft oppofite to the place of cohefion, the radicle 
“ (hall be at that end, as in acorns, almonds, &c. In both thefe kinds, the ra- 
“ dicle muft needs be ihort. 

“ In fuch feeds, wherein the connexion of the lobes is at a diftance from the 
“ place of cohefion, bat not at the juft oppofite part or end, the radicle is longer 
“ than in the two former kinds, and runs bending along the verge of- the lobes, • 
“ till the the tip of it comes to point at the place' of cohefion. 

“ This obfervation may be of fome advantage in fetting, at leaft the larger fort 
K of feeds •, for : it will' certainly fomewhat promote the fpringing of the feeds, fo 
“ to fet them, that the point of the radicle may be downwards, or at leaft fo as 
“ they naturally lie, when fallen from their plants upon maturity; And it muft 
** needs hinder their growth, to fet the point of the radicle juft upwards, the ra- 
*' dicle in fuch a cafe being forced to bend two right angles, ora whole femicircle, 
“ before it come to run direttly down again ; and likewife, on the contrary fide, 
“ the ftem to turn as much before if can mount up ; fo that the fap will have a • 
“ double refledion before it get out of the root into the (talk; • 

“ In the fecond kind, that is thole feeds, wherein the feed-leaves and radicle lie 
“ folded up, the pulp of the feed cannot properly be faid to be divided into two 
** lobes. 

“ In theft the complication of the leaves and radicle is very different. In the 
“ radi(h, turnep, and, I believe, all that come up with fuch a fafhioned leaf, the 
“ young plant is moft elegantly folded up into a globular figure, viz. the feed- 
“ leaves being clapt together, as in all others, firft the radicle is turned up upon 
“ them * then the two fides of the feed-leaves are turned over the radicle, one 
“ one way, the other the contrary, fo embracing it. In the feed of the fyca- 
“ more-tree, the two feed-leaves clapt together as before are firft bent backwards 
“ upon themfelves, and then with the radicle rolled up into a round roll, as if 
** one (hould double a ihort and narrow ribband or thong of leather twice, and 

“ then 
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“ then roll it up. In the garden crefle, the two lateral fegments of each feed- 
leaf being laid clofe on the back of the main, or end fegment (as being toge- 
“ ther of the juft breadth of it) the faid end fegments clapt together are fo in- 
“ clofed in the teguments ; the radicle being not turned up immediately upon the 
“ feed-leaves, but as it were firft lying at length involved in the teguments, and 
“ fo turned up upon the feed-leaves; as if one Ihould double or bend the feed 
“ together after it was inclofed in its coats ; as may be evidently leen by any 
“ one, that will but take the pains carefully to view and heed the feed. The like 
“ bending or doubling together of the feed I have obferved in dames violet. Be- 
“ fides thefe, many other different ways there are of making up feeds in their 
“ teguments, which it would be tedious to defcribe, and difficult to underftand, 
“ unlefs illuftrated by figures : only I cannot but take notice, that though the 
“ maple be a congenerous tree to the fycamore, yet is the young plant in the feld 
“ differently folded up from that of the fycamore in its feed. 

“ Of feeds, that fpring out of the earth with leaves like the fucceedh tg, and no 
** feed- leaves, I have obferved two forts. 1. Such as are congenerous to the firft 
“ kind precedent ; that is, whofe pulp is divided into two lobes and a radicle. 
“ The only difference between them is, that thefe bring not up their lobes above 
“ ground in form of leaves, as the other do, though 1 doubt not but the lobes of 
** the feed have the fame ufe in thefe as in thofe that, bring them up. For in 
“ the fame family of plants, fome feeds bring up their lobes above ground, others 
“ do not, as in the legumina or pulfe kind, the common bean brings them not up, 
“ the kidney- bean doth ; the peafe again doth not, the lupine doth. 

“ 2. Such, which neither fpring out of the ground with feed-leaves, nor havfc 
** their pulp divided into lobes ; of thefe I have obferved two kinds. 1. Such, 
4 * in which the included plane is but a fmall part of the pulp of the feed ; (in 
thofe I have hitherto obferved I think fcarce a tenth.) 2. Such, in which the 
“ whole pulp is nothing elfe but the included plant. Of the firft kind I have 
“ obferved two forts : 1. Such, in which the young plant flicks to that end of 

“ the feed, which grows to the feed veflel or mother-plant, in form al moft of a 
** bud, together with its fcutcheon, clapt to the body or branch of a tree in 
“ inoculation. 2. Such, in which the embryon-plant is inclofed in the middle of 
“ the feed, as it were a pith or kernel. 

“ Of the firft fort are all corns; I mean cerealia, as contradiftindl to legumina, 
“ and grades. All thefe have fibrous or ftringy roots ; that is, many fmall firings 
“ or wires, fpringing altogether from the bottom of the plant, (by the bottom 
“ I mean the commiflure of the fuperficies, or part above ground and the root) 
** and not one fingle body of a root, divided afterwards into branches and fibres. 
“ In a barley-corn I have obferved fix of thefe fibres or firings put forth before 
“ the blade began to ftir. 

“ The pulp of thefe feeds ferves for the nourifhment of the young plant when 
** tender, notwithftanding it hath drawn root, as the yolk for the chicken’s nou- 
“ rilhment for a while after it is excluded; notwithftanding that it can feed itfelf 
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“ by the mouth. This may be evidently demonftrated fo to be in corn new- 
“ ly fown : for if you pluck of it up at firft fpringing, you (hall End the pulp in 
“ the grain almoft entire ; but afterwards plucking of it up from day to day, as 
“ it is older and older, you lhall find (till lefs and lefs of the pulp remaining, till 
“ at lad: there be nothing left, but the empty hulk flicking to the bottom of the 
** plant. The pulp is, by the moifture of the earth, drained through the coats 
“ of the feed, diffolved into a cremor like chyle or batter. 

** In fuch of thefe feeds, as are covered only with thinner teguments, as for ex- 
“ ample, wheat and rye, the leaf breaks the teguments, and comes forth at the 
“ fame end with the roots : in others, that are covered with thick hulks, as barley 
“ and oats, the leaf creeps under the grofler hulk to the oppofite end, and there 
“ comes forth ; notwithftanding that the germen or young plant is made up 
“ alike and affixed to the fame end of the grain ; and the Hr A (hooting of both, 
“ leaf and root, be from the fame point, as well in this kind as in the other. 

** Of the fecond fort of feeds, in which the embryon-plant bears but a fmall 
“ proportion to the pulp of the feed ; viz. fuch, in which it is inclofed in the 
“ middle of the pulp, as it were a pith, are 1. Pine-feeds, and I believe the feeds 
“ of all other coniferous and refiniferous trees, in the kernels whereof you may 
“ find a young pine-tree, per fed ly formed. Item and leaves, as it appears at firft 
coming up out of the ground. 2. Alh-feeds; in the middle of whofe pulp you 
“ may find a little Item with two elegant leaves, not winged as the after-leaves 
“ are, but like two fingle lobes of the after -leaves fo that this tree feems to be- 
**■ long to the genus of thofe, whofe feed is divided into two lobes, and comes up 
with two feed-leaves, whereas really it doth not. 3. Flower de luce feeds. 
“ 4. Afparagus feeds : in both thefe laft the pulp of the feed, all but the embryon- 
** plant, is of a griftly fubftance ; which, whether it ferves for nourilhment or 
“ defence of the young plant, I know not. Thefe feeds of this kind I have ob- 
“ ferved, and queftion not but there are many others of like nature. 

“ In thefe and the former fort of feeds is true, what a great while fince I pub- 
lifhed as a general obfervation ; viz. that the feed at leaft in moft plants did 
“ contain, befides the young plant, a convenient portion of nouiilhment for 
** it while yet cender. But now I find in the moll plants it holdeth not; 
*'* for the far greateft number of feeds contain nothing of nourilhment for the 
“ young plant, more than the pulp of the lobes ; which yet may, and moft pro- 
** bably doth, fupply nourilhment to the radicle, while it is lhot forth, and comes 
“ to draw from the ground for itfelf, and reciprocally for them too. For the 
“ lobes or feed-leaves in moft feeds, while yet included, are thick, pulpy, and 
“ brittle ; and confequently have little of fibre, and much of flefh. 

“ Of the fecond fort ; viz. thofe, in which the included plant makes up the 
“ whole pulp of the feed, are (I fuppofe) all bulbous plants : for, that thefe have 
“ no feed-leaves, but come up with leaves like the fucceeding, is evident -, and 
“ at firft fpringing up upon their leaf, the hulk of the feed empty, it is moft pro- 
‘‘ bable, that there was nothing elfe in the feed but the young plant : for, had 

“ there 


Digitized by LjOOQle 



t 68 THE HISTORY OF fHE [1674* 

44 there been any thing in the feed of nourilhment for the young plant, mdft pro- 
44 bable it is, that the hulk being the veflel containing fuch nourilhment, fhould 
44 remain fattened to the bottom of the plant, and not be brought up with the 
44 leaf. The next fpring, I intend (God willing) by ocular infpedtion to deter- 
«* mine this, and not to go upon probabilities. 

44 All feeds, when fallen from their plants on the earth, do at firft draw theif 
44 nourilhment by the pores of their Coats or teguments. 

“ There is great analogy between the nourifhment and growth of the feeds of 
u plants . in the earth, and thofe of viviparous animals in the womb. . For, as 
44 the feed of a plant, when ripe, falls to the ground, and there lying loofe doth 
44 (as I faid) firft receive its nourilhment by the pores of its teguments, and after-' 
“ wards ftrikes root into the earth : fo likewife the feed or egg of a viviparous 
44 animal, when ripened, as it were by the male, drops off one of the ovaria into 
“ the womb, where it lies for a while loofe and free, without any adhefion to, or 
44 connexion with, the womb > drawing its nourilhment through its involving 
44 membranes or fecundines, and afterwards ftriking, as it were, root into the womb, 
44 fattens itfelf to it, and then probably draws at leaft part of its nourilhment 
44 that way : and in this refpedt, a man, as all other animals, may be faid to live 
“ firft the life of a plant. By the ovaria, I mean the bodies ufually called teftes 

foeminei, which whofoever will but make ufe of his eyes, diligently to view in 
44 fwine, and other multiparous and falacious animals, mutt needs acknowledge to 
“ be nothing elfe but mattes or clutters of eggs. 

44 Neither do the feeds, but I believe the roots of plants alfo, draw the greateft 
“ part of their nourilhment by the pores of their coats or barks, and but little 
“ by the extremities of their capillary fibres, which yet fome have made to be 
44 fo many ofcula or little mouths in plants, anfwering one great one in animals. 
44 That plants do draw by the pores of their barks, is evident from that manned 
4 ‘ of planting branches or flips or trees and fhrubs mentioned by Laurembercivs. 
44 Firft cut off the lower end of the flip to be planted, and having fealed it clofe 
44 up, put it into the ground bent, the middle of the bow being lowermoft, and 
“ the lower or fealed end inclining upwards, yet fo as to remain ftill covered with 
44 the earth, the upper end only appearings above ground. For in this cafe the 
“ nourilhment can get in no way but by the pores of the bark* at leaft if there 
44 be only one internodium covered. 

“ And now, that I have mentioned this yray of planting by the flip, I (hall add, 
4 ‘ that I cannot but think it would be worth the while to pradtife it in all forts 
44 of apple-trees, as well as in codlings and moyls •, this being, of all others, if 
44 if it will fuccced, the moft eafy and fpeedy way of propagation, For, though 
44 a graft may bear fruit as foon as a flip, yet is the rtock fome years growing be- 
44 fore it befit to graft on •, and then, a flip growing much fatter will bear abutt* 
44 dandy more fruit than a graft of its (landing. Now that it will fucceed, ! think 
44 mo't probable •, there being no reafon, why one tree of the fame genus (hould 
44 grow of the flip, and not another, though perchance with more difficulty, In 
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44 this opinion I was much confirmed by what I found in Mr. Josselyn’s defcrip- 

tion of New England, viz. That the inhabitants there do pradife, with good 
44 fuccefs, this manner of propagating ail forts of fruit-trees. If it be faid, that 
“ trees thus planted will be ihorter Jived, and not laft fo long as thofe that are 
** grafted ; I anfwer : 1 . 1 doubt much, whether this hath been fufficiently obferv- 
“ ed, and not rather prefumed, and taken up on weak and infufficient grounds. 
44 For there feems to me to be the fame reafon, why a graft fhould be fhort- lived, 
44 as why a flip, which I conceive is, becaufe both of them have already paft their 
“ nonage, and are arrived at the age of foecundity, being taken off branches al- 
“ ready fruitful •, and therefore all the time fpent from the fpringing of the feed 
“ till its maturity is cut off from their lives, which is no difadvantage to the 
44 planter, the feed-plants remaining all that time unfruitful. 2. Suppofe it were 
44 fo as is faid, the fuddennefs and copioufnefs of their bearing will abundantly com- 
“ penfate the fhortnefs of their duration. For thofe, that laft longer, are longer 
44 before they come to bear, and till that time they do unprofitably cumber the 
“ ground •, whereas thefe are profitable foon after the time of their firft fetting ; 
44 and when they come to be effete, they may then be cut down, and others 
44 planted in their room.” 

A difcourfe on the fpecific differences of plants. 

“ Having obferved, that moft herbarifts miftaking many accidents for notes 
** of fpecific diftindion, which indeed are not, have unneceflarily multiplied be- 
44 ings, contrary to that. well known philofophic precept; I think it may not be 
“ unufeful, in order to the determining of the number of fpecies more certainly 
44 and agreeably to nature, to enumerate fuch accidents, and then give my rea- 
44 fons, why I judge them not fufficient to infer a fpecific difference. 

44 Firft then, fuch accidents are either of the whole plant or of the root, or 
44 of the ftalk, or of the leaf, or of the flower, or of the fruit, or of the feed. 

44 1 . Of the whole plant, difference of magnitude from what is ufual : fo in Ge - 
44 r ard’s and Parkinson’s herbals we find many plants put down for diftind fpe* 
44 cies, which themielves confefs to differ in no other point, than being in all 
44 parts lefs or greater than others of their kind before defcribed. To which I 
44 might add difference of fcent and tafte, for which they make a fort of worm- 
“ wood, different in kind from the common, calling it abfynthium infipidum (3 
44 inodorum. 

44 Accidents of the root miftaken for notes of fpecific difference are, firft, di- 
44 verfity of colour ; inftances whereof we have in carrots, turneps, and radifh ; 
44 the root of the firft, befides the "ufual colour, being found fometimes of a' dark 
44 red or purple, fometimes white ; that of the fecond fometimes yellow ; that of 
44 the third, fometimes white, and fometimes black. Secondly, diverfity of figure 
44 obferved ini turneps ; which are fometimes long, though commonly round- 
44 root. < 
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3. Differences of the (talk are its degenerating in many plants into a brpad 
* and flat figure, or varying its number of angles, as in purple loofe-ftrife. 

*• 4. Accidents of the leaf are 1. Variegation, painting, ftriping, or gilding; 
** Few plants there are but their leaves will now and then happen to be thus 
“ painted : but thofe, that are moft prized, and charily nurfed up in gardens, are 
“ painted holly, alatemus, box, rofemary, bitterfweet, fage, hyfop, mint, mar- 

joram, tanfy, melilot. 2. Curling of the edges of the leaves, obferved in 
“ lettice, endive, mint, parfley, tanfy, garden-crefle, hart’s-tongue. Though in 
** this accident, I confefs myfelf not fully (atisfied, that it is not a note of fpeci- 
“ fic diftin&ion. 

** 5. Accidents of the flower are, 1. Variety of oolour, as white or carnation, in' 
“ fuch as are naturally blue, red, or purple : fcarcc any plant of fuch a coloured 

flower but is fometimes found with a white one. Here by the by we may take 
** notice, that plants of yellow flowers feldom change colour, growing wild, tho* 
•* in gardens fometimes they do, as I found in my own garden, in yeljpw-flowered 
“ moih- mullein, the feed whereof fowing itfelf, gave me fome plants with a white 
“ flower. I never yet obferved any one of the numerous family of hawkweeds 
** to vary the colour of the flower. Befldes thefe diverfities of colour common to 
** many flowers, there are other almoft infinite varieties in July-flowers, tulips, 
** anemonics, lark-fpurs, columbines, bears- cars, poppies, flock gilliflowers and 
“• others. 

2. Multiplicity of leaves, or doubleneis of the flower*, of which inftances are 
** infinite. Yet fome whole tribes of plants were never, that I know of, obferved 
•* to produce double flowers ; as for example, the umbelliferous, verticillati and 
** papilionaceous kinds. 

“ 3. Gemination of the flower, in fuch as we call hole in hole, which is a varie- 
“ ty, for ought 1 know, peculiar to primrofes, cow flips, and paigles. 

** 4. Nakednefs of the flower in fitch as have it ufually radiate, as is ob* 
“ ferved in camomile, mayweed, feverfew, and the like. 

«*- 5. Fiftuloufnefs or hollownefs of the flower-leaves in fuch as have them- 
M ufually flat, as is feen in the double-daify and African marygold. 

“ 6. Proliferoufnefs of the flower in childing daify, fcabious and other plant?; 
“ with a compound flower* 

**■ 6 . Accidents of the fruit are differences of magnitude* taftc, figure, colour. 
“ which are in apples, pears, and plums, almoft infinite. 

“ Laftly, accidents of the feed are variety of colour obfervable in the feed of 
“ millet, which is found of a yellow and golden colour y of maiz or Indian 
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44 wheat, which is fometimes fpadiceous ; of common beans, which are fome- 
** times red ; and of kidney-beans, which are of many differing colours. 

44 Having now enumerated the accidents, it remains that I give my reafons, why 
44 I judge them not fufficient notes of fpecific diftindtion. 

44 Firft, as. to the difference of magnitude •, though I grant there are certain 
44 meafures or bounds of littlenefs and grcatnefs, which neither plants nor ani- 
“ mals of the fame fpecies can exceed or fall fhort of; as, for example, a fheep 
44 can never come to be fo' big as an elephant, or fo Tittle as a moufe ; nor a goofe- 
“ berry bufh fo tall as an oak, or fo low as millegrana : yet is there a very great 
44 latitude in point of magnitude between plants of the fame fpecies of ten fometimes 
** to One, which yet is wholly to be imputed either to the richnefs or poverty of 
** the foil, the moiftnefs or drought of the feafon, the coldnefs or heat of the cli- 
44 mate, or fome other fuch like external circumftances, and not to the fpecific 
44 nature of the plant : which is evident in that, if you take the feed of the fmalleft 

and pooreft plant in its kind, provided it will admit culture,, and fow it in a 
44 rich foil, you fhall foon get an offspring ten times as great as the mother-plant. 
44 Nay, take the root of a perennial and removeable plant from' off a cold barren 
44 mountain, and fet it in a fat warm garden, it fhall attain twice the datum and 
44 dimenfions, which it would have been confined to, had it remained in its ni- 
44 tural place. No Ids difference is there, in this refpedt, between animals of the 
44 fame fpecies ; we having in England of fheep from five to fifty pounds a fcore; 
** and or beeves from three to twenty pounds a-head. And for horfes, 1 have 
44 feert many in New Wales, that for bignefs did not exceed fome dogs ; and 
“ for price were rated at no more than half a crown or ten groats a-piece. 

44 2 dly, Variegation of leaves in gilded box, rofemary, and the like, is fo far 
<e from being a mark of fpecific difference, that it is only a fymptom of a mor- 
“ bid conffitution of fuch plant, induced by die application of lime, rubbHh, of 
** other, mixture to the root of it. 

44 3 dly, Diverfity of colour in the flower, or tafle in the fruit, is no better note 
44 of fpecific difference in plants, than the like varieties of hair or fkin, of ta’de 
44 of flefhin animals; fo that one may, with as good reafon, admit a blackmore 
44 and European to be two fpecies of men, or a black cow and a white to be two 
44 forts of kirie, as two plants; differing only in colour of flower, to be fpecifi- 
44 cally didinft •, fuch varieties, both in animals and plants, being occafioned either 
44 by diverfity of climate, and temperature of the air, or of nourifhment and man- 
** rieV of living. 

44 „i. What influence diverfity of clitriatfe, place; or temperature df the air may 
(t haWas to the alteration of thefe qiialitie's, appears in many animals, which on 
“ the Alps and other high mountains, as alfo in thofe cold and northern coun- 
c< tries, where the earth for more than half the year is continually covered with 
44 fnow, are not rarely found white, though naturally of different colours : as for 
44 example, bears, foxes, hares, ravens, blackbirds. I know not, whether I ought 
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“ to refer to this head, or that of the diverfity of nourifhment, the difference 
“ between Englifh and Flemilh horles ; and between our Englifh Lancafhire and 
«« Suflex beafts, of which the former have fair and well fpread horns, the latter 
** fmall and crumpled; and, if out of Lancafhire you tranflate thefe cattle into 
“ Suflex, their race by degrees will degenerate, and come to be of the fhape of 
“ the natives. 

** 2. The like, and greater, influence hath the diverfity and plenty of food, 
“ and different manner of living, as is manifeft in domeftic animals; for example, 
“ fwine, ducks, and geefe, which do frequently and almoff infinitely vary their 
M colours ; whereas the wild, of thofe kinds, retain conftantly the fame, and not 
“ their colours only, but alfo the taftes of their flefh ; it requiring no very critical 
** pallate to diftinguifh by the tafle, of flefh of tame and wild fowl : nay, it hath 
** been told me for a truth by perfons of good credit, that there is a pafture on 
“ a hill called Hafelbedge, near Little Hucklow in the Peak of Derbyfhire, which 
“ will turn the hair of all kine, that feed upon it, in three years time to a grey 
“ colour. Of all other animals, dogs are by thefe circumftances moft diverfi- 
“ fied, infomuch, that many animals of different fpecies differ not more in fhape, 
** magnitude, colour, and feveral other accidents, than they do. Now, if diver- 
“ fity of food, climate, and fuch like accidents, may effeft fuch differences 
“ among animals of the fame fpecies, much more may they among plants, 
f« which are lefs free in the choice of their nourifhment, and conftantly affixed 
•* to the place where they chance to fpring up. 

M 4. I prove in general, that none of the forementioDed varieties are diftindb 
** fpecies, becaufe they will fpring frequently from the feed of the fame indi« 
‘‘ vidual plant. 

“ 5. Becaufe by feed they will not propagate their kind, but give you 'plants 
“ of the ufual figure and colour.; the only fure way to propagate fuch plants 
*« being by off-fetes from the root, if they be bulbous, or by flips and branches, 
“ if others. 


“ 6. Many of thefe varieties, if they ftand long in one place without culture, 
“ will by degrees degenerate, becoming of double, fingle-flowered, and changing 
“ from rare to common colours. I might add, as a further argument, that I 
“ have obferved on the fame root, for example, of a ftock gillyflower fom* 
“ flowers Angle and fome double. 


“ But, becaufe thefe varieties of flowers, for their beauty and rarity, are highly 
“ prized and defired by the curious ; and thofe of fruits do no lefs gratify the 
“ pallate than thefe the eye, it were defirable to know certainly, how fuch va- 
M rieties might be produced. Firft, one means to advance plants from Angle 
M to double flowered is by frequent removals. Laurembergius faith.*, that 
** he bath often tried in julyflowers, and found, that Angle ones, by being re- 


k Hotticnl. lib. i.'cap. *8. § 3. 
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moved firft in the fpring, then in the autumn, and afterwards again the ipring 
«« following, and not permitted to flower in the mean time, have all come to bear 
“ double flowers, One means to diverfify the colour of the flower is, by wa- 
“ tering them only with water deeply tinged with the colour you would have 
*« the flower to be of. Laurembercius, in feveral places of his book de Hor- 
“ ticultura, inculcates this experiment, lib- i. cap. 31. § 5. Item, cap. 19, 

“ § 10. and cap. 13. § 6. he thus prefcribes the manner of making it : Fill 

“ a veflel of what fize or falhion you pleafe with very fat earth, dried in the 
“ funorfifted, and therein plant a flip or branch of a plant bearing a white 
“ flower (for fuch only can be tinged ;) ufe no other water to water it with, but 

«* fuch as is tinftured with red, if you defire red flowers, with green, if green*. 

«« &c. With fuch coloured water water it twice a day, morning and even- 
“ ing, removing it into a houfe by night, fo that it drink not of the morning. 
“ or evening dew for three weeks fpace.. You Ihall (faith he) experience, that it 
“ will produce flowers tin&ured, not altogether with that colour, wherewith, you 
**■ watered it, but partly with that, partly with the natural. 

“ 3. The moll fure and facil way to get plants different, either in colour or 
«* multiplicity of flower, is to fow the feeds of thofe plants, of which you defire 
“ fbch varieties, in a rich foil, or one different from what is natural to fuch 
«* plants when wild. For, if you fow the feed, for example, of a fingle July- 
*« flower in good ground, among many that bear fingle flowers* it Ihall give you 
**• fome roots, that yield double,, and fome of different colours, from the mother- 
“ plant, which you may afterward propagate by the flip. The plants, that are 
** moft apt to be thus diverfified by fowing, are julyflowers, anemonies, lark- 
“ fpurs, columbines, bears ears, flocks, and wall-flowers, primrofes and cow- 
«* flips, tulips, crOcufes* blue-bottles, daifies, hepaticas, and violets. 

** As for fruits, the ready, and, I believe,, only way to get new kinds is by 
** fowing their feeds, ftones, or kernels, in rich ground, or, perchance, any 
« common ground, which will give you wildings, bearing fruit of a different 
“ figure, colour, magnitude, or tafie, from the tree of which they came, whofe 
«« taftes may be mended and improved by culture and infition. But that by in- 
« fitions only new fpecies of fruits may be produced, is to me incredible, I 
« having hitherto embraced, as an undoubted maxim in planting, that the fruir 
«* always follows the cyon. 

** By this way of fowing may new varieties 1 of flowers and fruits Be flill pro* 
“ dueed in infinitum, which affords me another argument to prove them nor 
** fpecifically diftinft } the number iof fpecies being in nature certain and deter— 
“ minate, as is generally acknowledged by philofoph'ers, and might be proved. 
“ alfo by. divine authority, God having finifhed his works of creation, that is, . 
M confummated the number of fpecies, in fix days.” 

Mr. Hooke produced and explained his model for horizontalTails, being per* 
fuaded, that he had improved that pofltion of fails to. the gteateft. perfedion,’ of 
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which it was capable * firvee thofe fails could n6t, in his opinion, be put m any 
pofture more advantageous than that* which he exhibited. 

It being mentioned, that there would be a total eclipfe of the moon on the ifl: 
of January next ; and intimated withal, that Sir William Petty had eredbed a 
very convenient obfervatory at his oWn houfe ; Mr. Hook e was defired to aftift 
there in making obfervation of the fatd eclipfe, and to provide inftruments ne- 
ceflary for it. 

1674. ’January 7. A letter from Dr. Lister to Mr. Oldenburc, dated 
at York, November 24, 1674, was read, concerning fome Obfervations and ex- 
periments, viz: 

1. Of the efflorefcence of certain mineral globes. 2. An odd figured iris, 
g. Of a glojfopetra tricufpis non /errata. 4. OF certain lapides Judaici , for kind 
found in England. 5. Of the eledbrical power of ftones in relation to a vegetable 
rofin. 6. Of the flower and feeds of mulhrooms. 7. Of the fpeedy vitrifying 
©f the whole body of antimony by cawk. This letter was ordered to be entered 8 , 
and the author defired to perfedb and publifh it. The feveral fubftances accom- 
panying it were delivered to Mr. Hooke for the repofitory. And it being 
thought, that the vitrified antimony might ferve for ptrfpedbives, Mr. Oldbn- 
buro was defired to write to Mr. Lister for fome quantity of that cawk, em- 
ployed in the vitrification. 

Mr. Oldenburg prefented from Mr. Boyle his newly printed book, intitled 
’TrattSy containing, 1. Suspicions about fome bidden qualities of the air ; with an 
appendix touching celeftial magnets , and fome other particulars. 2. Animadverfions 
upon Mr. Hobbes's Problemata de Vacuo. 3. A difcourje of the caufe of attrattion 
by fusion: printed at London, 1674, in 8 Vo. 

Mr. Oldenburg delivered to Mr. Hooke three papers concerning Mr. Hen- 
s haw’s prefects lately made to the Society. 

Dr. Daniel Goxe prefented the Society with a bottle full of the Volatile fpiritr 
and fait of wormwood, extradbed in the manner publilhed by him ; which liquof 
was as pungent as any volatile fait of hartlhorn or foot* &c. can be. 

January 14. At a meeting of the Council were prefont 

Sir William Petty, vice-prefident, in the chair, 

The earl of Aylefbury, . Dr. Whistler, 

Sir James Sthaen, Mr. Colwall, 

Mr. HenshaW, Mr. Hill, 

Mr. Pepys, Mr. Oldenburc. 

Dr. Goddard, 

* Letter-bowk, vol. vii. p. 1 12.’ It is printed in the Phiiof. Tran&dt. v<>l. ix: n° 116. p. 121. 
for January, 1674. 
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The committee for difppfing of the four hundred pounds legacy upon fee-farm 
rents being called upon for a report, Mr. Hill reported from Sir John Lowther 
and Sir John Bankes, that they had found upon the books three fee-farm rente 
payable from foewes ip Sufiex (whereof one from the eftate of the earl marlhal) 
amounting in all to twenty-four pounds per amt. 

The confederation of this was referred to the next meeting of the council. 

No report was ready from the committee for confidering of the difpoling of 
Chelfea-College. 

Several members of the council named the refpe&ive days, when they would 1 
provide each a difcourfe for the Society, viz. 

The earl of Aylefoury * - February u, 167*. 

Mr. Henshaw - - - - - - - - i$. 

Sir James Shaen the fifft meeting after Eafter. 

Mr. Pepys the fecond meeting after the next recefs, the prefident being faid- 
by him to have named for himfe.lf the firft meeting-day after the fecond recels. 

Mr. Evelyn of the Society took the iftof April, .1675. 

Sir William Petty Having propofed Mr. Barlow as a perfon fit to collet 
the arrears due to the Society, it was ordered, that the faid Mr. Barlow be em- 
ployed for that purpofe, he giving his bond of one hundred pounds for his fide- 
lity in delivering the monies by him colle&ed to Mr. Daniel Colwall, atf 
treafurer to the Royal Society : and that he, the faid collector, do from time to* 
time receive orders from Mr. Colwall as to the perfons being in arrears, and : 
the refpe&ive fums due from them; and that he be allowed twdve pence per J 
pound for all fuch fums, as (hall have been collected and brought in by him. 

At a meeting of the Society on the fame day* 

Sir Paul Whichcote, Bart, and Mr. Milles were elefted. 

Mr. Hooks read his obfervations of the late lunar eclipfe of January ift, at 1 
which were prelent the prefident. Sir Jonas Moore* and Mr. Collins.- He was* 
defired to perfect this difcourfe, and to publilh k h . 

There mw-cead out of the Regifter Mr. Boyle’s difcourfe of freezing, formerly? 
given in by him *. 

k See Philofoph. Trasfeft. rol. ix. n° uii 1 Probably that reed before the Sotiety, 23d • 
9- 2 37' November, 1671. See above, v»fcii.j>. 49* { 
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Tliis gave occafion to fugged feveral experiments to be made, as, 1. To ex- 
hauft water, both boiled and raw, of air, in order to fee, whether it would fwell 
•as much, as if not exhaufted. 2. To tinge feveral liquors both with vegetable 
tin&ures and mineral ones, as with Roman vitrol, verdigreefe, &c. 3. To mix 

burnt alabafter and water together, to fee the force of the extenlion of that mixture. 


January 21. At a meeting of the Council were prefent 

The lord vifcount Brouncker, prefident. 
Sir John Bank.es, Dr. Goddard, 

Mr. H ENSHAW, Mr. COLWALL, 

Mr. Pepys, Mr. Hill, 

Mr. Hoskyns, Mr. Oldenburg. 


Sir John Bankes made a full report concerning the three fee-farm rents pay- 
able from Lewes in Suflex ; concerning which the council accepted of the pro- 
pofal, and refolved to difpofe of the four hundred pounds legacy of the late Dr. 
Wilkins, bilhop of Chefter, for purchafing of them; and accordingly defired 
Mr. Hoskyns to take care of a legal conveyance of the fame to the Royal Society 
.and their fucceffors. 


A report being made, that about fixty fellows of the Society had iigned and 
fealed the new obligation, which was the number, that was thought fit to be 
allured of before the fending about the printed declararions, it was refolved upon, 
lhat a letter Ihould be drawn up by the fecretary againft the next meeting of the 
council, to accompany the feveral copies of the declaration, to be fent to all 
fuch, as were not excepted by the fame : and that the fubftance of that letter be 
to defire the refpedtive members to confider the contents of that declaration, and 
to return an anfwer thereunto within fuch a time, as Ihould be limited by the pre- 
fident, who was to fign both the letter and the declaration. 

It being confidered, that the forty (hillings to be paid by thofe members of the 
council, who Ihould fail of giving a lefture, would not be efteemed a fufficient 
recompenfe to him, who Ihould fupply their place, it was agreed, that forty (hil- 
lings Ihould be added thereto out of the flock of the Society. 

Mr. Oldenburg mentioned, that the earl of Aylelbury being obliged to go 
•out of town, could not take care of providing a lecture, as he thought to have 
done for the 1 i.th of February, and had therefore fent to him his forty (hillings : 
which money was delivered to the treafurer. 

It was ordered, that a •difeourfe made before the Society, 10th December, 1674, 
by Dr. Nehemiah Grew concerning the nature, caufes, and power of mixture, 
be printed by the printer of the Society. 

At a meeting of the Society on the fame day. 

Sir 
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Sir Robert Southwell prefented to the Society for the repofitory a very 
curious hammock made of the bark of a tree. 

Dr. Daniel Coxe entertained the Society with a lefture concerning the analyfis 
of vegetables, dividing his fubjeft into feveral heads, which, he faid, had fur- 
nifhed him with matter fufficient for feveral leftures. 

This le&ure treated chiefly of the feveral methods of analyfing plants. 

It gave occafion of debating the queftion, whether there were no alcalifate fait 
but by burning ? And, whether fome particles of the air did not unite with 
fome parts of the vegetables burned, precipitating themielves with them, and fo 
forming an alkali ? 

It gave likewife occafion to debate Mr. Hooke’s notion of the nature of trees, 
viz. that it confifts in the difiblution of bodies by air. 

Mr. Hooke intimated alfo upon occafion, that he hoped he ihould be able to 
make it out, that a body may be made fpringy out of particles, that have no 
Ipring. 

He was defired to endeavour to prove this by experiment as foon as he could. 

'January 28. At a meeting of the Council were prefent 

The lord vifcount Brouncker, prefident. 

Sir John Lowther, Mr. Henshaw, 

Sir James Shaen, Dr. Goddard, 

Sir William Petty, Mr. Colwall, 

Sir William Southwell, Mr. Hill, 

Sir John Bankes, Mr. Oldenburg. 

Sir John Bankes produced the conveyance of the twenty-four pounds fee- 
farm rents yearly, payable from Lewes in Suflex. 

It was ordered, that the 400 pounds, being the legacy of the late Dr. Wil- 
kins to the Society, fhould be paid out to Sir John Bankes for the faid con- 
veyance : and that the prefident, treafurer, and fecretary be defired to bring wirh 
them on the Thurfday following the three keys of the iron cheft, which contains 
the money. 

There was read a draught of a letter to be fent to thofe, who had not figned 
the new bond, whether in London, or abfent from it j together with a copy of 
the printed declaration. The time for an anfwer limited to thofe, who tvere in Lon- 
don, was the nth of February following the time for the abfent was a month 
from the ('ate of the refpe&ive letters to them. 
yoL. III. A a It 
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It was ordered, that the amanUenfis make fair copies of this letter, firft of all 

to the following perfons : 


The lord Annesley, 

Mr. Locke, 

Sir Robert Atkyns, 

Sir James Long, 

Sir Charles Berkley, 

Dr. Merret, 

Sir John Birkenhead, 

Mr. Nolthrope, 

The lord Brereton, 

Sir Thomas Notte, 

Mr. Gilbert Burnet, 

The earl of Northampton, 

Sir Edward Bysshe, 

Mr. Oudart, 

Mr. Carkesse, 

Dr. Samuel Parker, 

The earl of Carlifle, 

Sir Peter Pett, 

The lord Cavendish, 

The earl of Peterborough, 

The lord bifhop of Chefter, 

Mr. Povey, 

Sir Winstone Churchill, 

Lord vifcount Ranalagh, 

The lord Clifford, 

Mr. Slingesby, 

Capt. Cocke, 

Mr. Soame, 

CoL Colepepper, 

Sir John Talbot, 

Dr. Thomas Cox, 

Mr. Waller, 

The marquis of Dorchefter, 

Dr; Willis, 

The earl of Dorfet, 

Dr. Woodford, 

Dr. Downs, 

Dr. Woodroffe, 

Sir George Ent, 

Dr. Thomas Wrek^ 

The lord vifcount Fitzharding, 

Mr. Wynde, 

Mr. Hoare, 

Lord vifcount Yarmouth. 


Dr. Holder, 

The prefident fignified, that he would make his difcourfe at the firft meeting 
of the Society after the next recefs. 

Mr. Pepys offered to make his the next week after the prefident 

Sir William Petty the next after Mr. Pepys. 

Sir Robert Southwell took for his difcourfe the ed week in April, as Mr. 
Evelyn had done the firft week in that month. 

Mr. Oldenburo having defired the council's licenfe for the printing Dr. 
Wallis’s difcourfe on gravity and gravitation, made before the Society the 12th 
November, 1674, it was 

Ordered, that the faid difcourfe be printed by the printer of the Society. 

Mr. Oldenburo having mentioned, that Mr. Newton had intimated his be- 
ing now in fuch circumftances, that he defired to be excufed from the weekly 
payments, it was agreed to by the council* that he fhould be difpenfed with, as 
fcveral others were. 

i 4* 
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At a meeting of the Socistv on the fame day. 

Dr. Edmund Castell was admitted. 

Mr. Hooke read his difcourfe concerning his new contrivance of a Heliofcope 
and divers ocher ufeful inftruments '. The heliofcope was for obferving the fun 
without offending the tendereft eye by the help of feveral refle&ing-glafies weak- 
ening the ftrokes of the fun-beams. 

It was ordered, that the heliofcope fhould be fixed and tried on the firft fun* 
Ihiny-day. 

It was intimated, that a good compofition of metal for refledting was very 
idelirable. 

, Mr. Oldenburg produced Signor Malpighi's philofophical prefent concern- 
ing the anatomy of plants both in a manufcript difcourfe and very elegant figures 
fent to him from Venice by fea. 

Signor Malpighi’s letter to Mr. Oldenburg, dated at Bologna, 20th Auguft, 
1674 m , accompanying this prefent, was read. 

It was ordered, that a letter of folemn thanks to the author Ihould be drawn 
up 0 ; and the council be defired to confider of a way of having it well printed. 

A letter of Monf. Huyuens to Mr. Oldenburg, dated at Paris, 30th Janu- 
ary, 1674. % was read, giving notice of a new invention of watches by hhnfelf, 
the fecret of which he conceals in an anagram, 

4 1 3 5 3 7 3 1 2 3 4 3 2 4 2 

viz. a. b. c. e. f. i. 1. m. n. 0. r. f. t. u. x 

February 4. Sir Philip Percival, Bart, was propofed candidate by Sir Ro- 
bert Southwell. 


Dr. King prefented to the Society his difcourfe, confifting of the following 
particulars : 

4 

1. That mod, if not all, the parts of an animal body do confifi: of tubes and 
liquors. 


2.. That all the vefiels of the body are chiefly made up of other veffels. 


1 Mr Hooke's Defctiption of beloftofes and fome 
other inftruments made by h:m y was primed at Lon- 
on, 167^, iir 4C0. 

* Letter-book, vol. vii. p. ioo. 


n Mr. Oldc n Bute's tetter to Signor Mal- 
pighi was dated 20th February, 167^, and en- 
tered in the Letter book, vol. vii. p. 200. 

• Ibid. p. 125. 
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3. That all veffels and other tubular parts have their (hare of cameous or 
other moving fibres, and adt in their feveral fpheres as the mufcles.. 

4. That all the contents of all tubular parts are carried about into all parts of 
the body, or out of it, according as they arc feverally defigned,. by mufcular mo- 
tion voluntary or involuntary. 

5. That moll difeafes, which our bodies are affli&ed with, take their principal- 
rife from the impeded or irregular motion of the liquors and fpirits, or their re- 
-crcments left io die tubes or cavities.. 

\ 

6. Some obfervations upon the compofition and motion of membranes. 

7. The manner of the circulation, of the blood, grounded upon the fabric ct 
the heart and arteries. 

He was defiredto leave his difeourfe to be regiftered with the reft 1 , which he 
promifed to do, as foon as he had revifed it p . 

■ Upon the occafion given by this difeourfe concerning mufcular motion Mr; 
Hooke declared, that he had made fome di'fcovery ©f the flrudture of a- mufeifc 
by infpe&ipn with a microCcope. . 

Dr. Grew fuppofing, that that difeovery might have been the fame with what: 
he had fome time fince difeovered, acquainted the Society, that he had fome 
time fince difeovered, that the flelhy. part of a mufcle was divided into a fort of 
long parallelopipeds by the crofs interweaving of fraall membranes and veflels 
crofting the faid flelhy part. 

Dr. Cro.une fuppofed tfiefe flelhy parallelopipeds toconfiff of a chain of blad- 
ders, which being blown up by certain, liquors fhorten the faid fprings,. and fo- 
contract the mufcle. 


But Mr. Hooke affirmed, that he could' not difcover any fuch texture in the 
faid flelhy part, but that his oblervation was, that the flelhy part of a mufcle - 
confifts of an infinite number of exceedingly fmall round pipes, extended between 
the two tendons of the mufcle, and feem to end in thefe : which tendons in the. 
mufcles of beef boiled, would be eafily.. ftripped off" from the ends of thofe pipes, 
and fo leave the ends of the round pipes very diftinft. He faid, that the reafon 
of the moving of a mufcle might be from the filling or emptying of thofe pipes,, 
whofe fxdes lieem to.be flexible like thofe of a gut. 


They were all defired to make out their refpedlive notions about the fabric of 
mufcles by occular demonftration. 


r It does not appear in the Regilter. 


February 
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. February, ii. Sir Paul Whichcote and Mr. Daniel Milles were ele&ed. 

Dr. Croune read his difcourfe concerning the manner, how flying is performed 
by birds ; lhewing, in order thereunto, the ftru&ure of a duck’s wing and body, 
especially of the mufcles and their infertions into the humerus. 

This difcourfe was ordered to be regiftered though the doctor did not then 
leave it with the Society. 

He having intimated a quite different ftru&ure of the body of man from that 
of birds, and thence concluded his utter unfltnefs for flying, gave occaffon to 
feme of the members to remark, that what nature had denied to the body of man, 
might be fupplied by his reafen and, by art. 

Mr. Hooke intimated, that there was a way, which he knew, to produce 
ftrength, fo as to give to one man the ftrength of ten or twenty men or more, 
and to contrive mufcles for him of an equivalent ftrength to thole in birds. He 
hinted likewife, that a contrivance might be made of Something more proper foe 
the feet of man to tread the air, than for his arms to beat the air. 

Sir William Pbtty mentioned, that perhaps it might prove of ufe to con- 
fider, whether gun-powder, being of fo great and quick a force, might not be 
flackened to give a flower motion, as in the mortar- piece the fhell is much more 
flowly carried through the air than a bullet out of a muiket. 

Some faid', that it would be of real ufe to contrive fomething for flying, if it 
were but to raife a man fo high, as to fly over a wall, and the befiegers of a town 
to carry and bring back intelligence. 

Mr. Oldenburg read a letter to him from Monf. Bullialdus, dated at Paris, 
6th February 1674 concerning the observations of the royal academy of Sciences 
and his own of the lunar eclipre of VV January preceding * ; as alfo his opinion 
about telefcopical fights, declaring himfelf of that of Mr. Hevblius. 

It was ordered, that the obfervations that eclipfe made In England lhould be 
fcnt to Monf.. Bullialdus, according to his defire.. 

February 18. Mr.. Isaac Newton, James Hoars, junior t Efqj were adr 
mitted. 

Sir Philip Percival was elected. 

Mr. Henshaw read his difcourfe, giving an account of his obfervations made 

1 It does not appear in the Regifter*. s They are printed in the Philofoph. Tranfatt. 

* Letter-book, voL vii. p. 22 7. voK.ix. n** in. p. 236. for February, 1 6;f. 
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in Dentim-k and in his voyage thither \ which was ordered to be regjftered and 
is as follows ; 


My Lord, 

“ It being appointed me, this day, to entertain this learned meeting, with a 
“ difcourfe of fome matters relating to experimental philofophy, made me con- 
“ fider, that though from my chtldhood I have ever had a great affe&on and 
* ( inclination to the fpeculations of Natural Philofophy ; yet the great troubles I 
** have had for many years, concerning my own private eftate, have in a man- 
“ ner wholly diverted me from making any oonfiderabte progrefs in that fcience ; 
** and firrce that my time hath been almoft wholly taken up for near three years, 
** laft paft, by the duties of an employment in Denmark his majefty was pleafed 
“ to honour me with : fo that, inftead of better digcfted notions my ftudy might 
“ have' lurnifhed me with had I had leifure, 1 here adventure to offer you fome 
° occafioftal obfervations about natural things, I made in my voyage to Den- 
«* mark, and during my abode in that country, which, I hope, will not be 
“ thought to deviate much from the defign of tbefe weekly exercifes ; fince in- 
“ quiries into the hiftorles of all countries are part of yow method for the ad* 
“ vancement of fcience % and, though I am fure the obfervations I here prefent 
“ you will be very crude, for the want I had of Ikill and leifure better to concodt 
“ them, yet they may fcrve for incitements to chafe of greater ability and cu- 
“ riofity to perfect them. 


“ The firft thing then, that I confidered more heedful ly than I had done in 
“ any former voyage I had made, was, that when a fliip of a confiderable burthen 
“ had failed from us little more dun a league or three miles (as the Teamen judged) 
“ we loft the fight of almoft all her hull or body, and in a (hort time after could. 
“ fee nothing but her maffs and fails. I was Handing then on the quarter-deck 
“ of a frigat of the king’s, of fifty guns, called the Portland, where, as 1 guefs, 
“ my feet were about eighteen foot from the water, confequently my eye five foot 
higher, and the higheft part of the body of the other fliip was, as I judged, 
“ about fifteen foot above the water. 1 had formerly, on the like occafions, fa- 
“ tisfied myfelf, that it was the convexity only of the water, that thus took 
“ away the fight of a (hip from us at fo finall a diftance; but at that Time, confi- 
“ dering with myfelf, that if the circumference of this globe of. earth and water 
“ we inhabit, were but, as it is vulgarly reputed, twenty-One thoufand and fix 
“ hundred miles (though I did not give myfelf the trouble to try, whether I Was 
“ able to calculate what thefinus verfus of an arch of three miles of that circum- 
“ fertnee might come to) it was highly improbable, that the convexity of fo 
“ fmall an arch could be fo great, as wholly to intercept the body of alhip fifteen 
“ foot high from an eye raifed twenty-three foot above the water. Therefore hav- 
“ ing in my cabin three perfpeftives of Mr. Cock’s making, fitted with day-glaffes, 
“ the one of two foot, the other of four, the third of fix foot length ; I was re- 
“ folved to try what they could difeover to me ; and according y, getting them 
“ in a readinefs, when the next fliip failed by, juft as, to my eyes, we loft the 
“ fight of her hull, I applied the two foot tube, and found 1 did recover fight of 

* Regifter, vol. ». p. 53. 
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44 fome part of her Hull, with the four foot tube more vifibly, and with the fix 
“ foot tube about half her hull, as near as I could guefs. I made the trial two 
“ or three times more, wkh much-what the lame iuccefs, to my apprehenfion a 
“ which made me' think, that if I had had a longer tube, I might yet have dif- 
“ covered forne more of the hull, that before had difappeared \ but I could not re- 
44 peat this experiment fo oft as I defired for my fuller fatisfattion ; for, what op* 
44 portunity I had, was while we rid at an anchor wind-bound at the buoy ip the 
44 gunfleet •, and after that, by reafon the war was already begun between Eng* 
“ land and Holland we fcarce faw a (hip but what failed in our company, till 
44 we came to Denmark ; fo that, upon thefe fmall trials I made, it feems to me 
“ very probable, that the vaporous and thick air, that Boats always above the fur- 
“ face of the fea, intercepts the fight of a fbip at fo fmall a diftance as a It ague, 
“ much more than the convexity of the water. That, which perfuades me, there 
“ are continually fuch vapours hovering near the fuperficies of the fea, though 
44 the air appears never fo clear above, and they themfelves not perceptible to 
“ us, unlefc we look through them on fome object at a known diftance, is, firfi y 
44 thofe trembling fleams we fee every where arife plentifully out of the earth, 
44 in a bright day in fummer, if we bring our eye near the earth, which we 
44 do not at all difcover, if we ftand upright % whereas the fea muft needs ex* 
44 hale them in greater abundance when warmed by the heat of the fun, being 
“ a body fo ealily diOipable, that (he very motion of the fea is fufficient to crowd 
44 out continually fome fmaller particles of it ; befides what the winds conftantly 
44 (have off, , when they move horizontally on the furface of it, as we may jullly 
** conjecture by what they do on ways and wet linen, which dry fuddenly in windy 
44 weather. And that it is in the nature of vapours to Aide, and play, and 
44 hold longer together on a moift and ftnooth fuperficies, but diflipate and ra- 
44 rify when they get higher up into the air, may be evidenced by blowing tobac- 
“ co on any liquor fpilt on a table, efpeeially if the liquor ftagnace with a con* 
“ vexity. 

“ The next remarkable thing in our voyage was, that being driven by a fouth* 
“ weft wind to near fixty degrees of northern latitude, and coming to an anchor 
v on the of May, 1672, clofe under the coaft of Norway, though the 

“ weather was very clear and calm, but cold, we faw the fun three evenings to- 
44 gether, near his fetting, of a perfect elliptical or oval figure ; which fight, 1 con* 
“ fefs, 1 was the more gratified with, becaufe 1 have very many times in Eng- 
“ land attended on his fetting at feveral feafons of the year, to that purpofe, 
44 though I could never confidently fay, 1 faw it of that figure till this time. The 
44 firft, that ever we read of, that took notice of this admirable phenomenon was 
44 Christophbr Scheinbr, thejefuitv who alfo firft difeovered the fpots in the 
44 fun, who by chance found out this appearance at Ingolftadt in Bavaria, in the la* 
44 titude of forty-eight degrees and forty minutes, in the month of September, 1612, 
“ as be was one evening at fun-fet endeavouring to difcover fpots in the fun with 
44 his bare eyes. He was fo furprifed with fo ftrange an appearance, that he could 
44 hardly believe his own fight, till he had verified it by many trials the winter 
44 following, efpeeially by tranfmitting the appearance of the fun through an op- 
44 tic tube on a white paper in a dark room, the way he ufed to obferve the fpots. 

44 i n 
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" in the fun by •, but the greateft cfifference he could difcover, at any time betweert 
** the diameter of the fun’s longitude and that of his altitude, as he calls them 
** (though I think the perpendicular and horizontal diameters be more intelligible) 
** was feven minutes and forty -three feconds, reckoning the fun’s vifual diame- 
“ ter at thirty-four feconds; whereas in this elliptical appearance of the fun to us 
“ in Norway, the perpendicular diameter feemed Ihorter to us than the horizon- 
** tal by at lead a fourth part, as was judged, not only by myfelf, but allb by 
** feveral able feamen and others that obferved it with me ; that is, as far as we 
“ could eftimate it by our bare eyes ; for we had no conveniency to try it Schei- 
“ ner’s way. At the beginning of March following, I obferved the like ellipti- 
“ cal appearance of the fun for two evenings together, as I went to take the air 
“ in my coach without the north port of Copenhagen, faving that then the pef- 
“ pendicular diameter feemed to me, and to two learned men that were in the 
** coach with me, to be but one fifth part Ihorter than the horizontal diameter, 
“ and we were both times between the town and the fun when it appeared ; fo thac 
“ nothing of the fmoke of the city was concerned in it. Scheiner was lb taken 
** with this phasnomenon, that he hath written a pretty large treatife in 4*0 con- 
“ cerning it ; wherein he endeavours to lhew the reafon of this appearance by an 
“ oblique refrattion of the light of a candle, through a glafs, that has one fuper- 
“ ficies convex, the other concave, both ground on fegments of the fame fphere : 
“ but becaufe every man, that defires that fatisfadion, may find it in his book, I 
“ lhall forbear to give the particulars of his demonftration ; but if any one, here 
“ prefent, defires to fave himfelf the trouble, I can tolerably make it out with a 
“ glafs in my pocket. 

“ After a tedious paflkge of fix weeks at fea by reafon of calms, and contrary 
** winds, that is eafterly winds, which commonly in this part of the world are 
“ predominant for three months of the year, that is February, March, and April; 
“ we arrived the 15th of May, 1672, at the town of Elfineurin Zealand, molt 
“ pleafantly feated on that fide, which has the greateft command of the Sound ; 
“ for though the entrance is four Englilh miles broad, yet the deepeft and moft 
“ navigable part of it lies clofe under the walls of the ftrong caftle of Croneng- 
“ burg, fituate at the upper end of the town. The weather was pretty warm 
“ there, which mac'e the channels of that town, which are not well contrived to 
“ carry off their fullage, ftink fo infuft'erably, that our heads and ftomachs were 
“ much difordered by the fmell. To refrefh myfelf, as I hoped, I got fome 
“ company to walk with me toward the fea fiiore, but there we were entertained 
“ with a higher degree of the fame ftink, which came off the Ihore, and fo we 
“ found it almoft all the way in our journey to Copenhagen, the high-way lying 
“ almoft all the way very near the fea; it being otherwife the pleafanteft paf- 
“ fage of tweny-five miles that ever I rode any where : and this fmell is thus 
“ troublefome all the fummer long, whenever the wind has fat for three or four 
“ days from the fiiore on the other fide. I enquired of f< v.ral, though I confefs 
“ no great philofophers, what was the reafon of that ftink: they could only tell 
“ me, that it was the nature of that fea to fmell fo in the fummer, but that 1 
“ quickly found was not fo; for when the wind fat north, fouth, or weft, there 
“ was no ill fmell at all ; having, during the time of my abode there, very of- 
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“ ten occafion to pafs by that fliore, I took notice, that almoft all along great heaps . 
“ of fea wrack, or a fea -weed, called in England kelp, fuch as they lay on the . 
“ top of barrels of oifters, had been thrown up by the fea in ftormy weather. 
“ This kelp, when there came no flink from the fhore, I found was dry, and be- 
“ ing taken up in my hand had fcarce any fmell at all, but when it flunk it was 
“ always wet, the wind from the oppofite fliore having dalhed a great deal of lea- 
“ water into it, which in the fummer did quickly putrify and flink. It may feem 
“ ftrange to thofe, who have not been acquainted with the abominable fmell of 
“ fea-water pumped out of a tight fhip (which the fcent of this fhore did re* 
“ femble) that falt-water fhould be apt to flink •, and it would have done fo to 
“ me too, had I not feen the experience of it here in England, that fca-water 
“ kept a while in a tub will flink fooner and woi fe than rain-water : for though 
“ we find, that fait preferves flelh and fiffi, and fuch like things from putrefaction, 

becaufe it not only dries up their fuperfluous moifture, which would quickly 
“ colliquate their parts, and lead them to putrefaction, but by entering into all 
“ their pores it conftipates and confolidates their parts; yet fait in water be- 
“ ing to perform neither of thefe offices, the heat, that is in fait, doth there co* 
“ operate with the warmth of the ambient air to promote putrefaction. 

“ Denmark doth fpontaneoufly produce beech-trees in as great plenty as Sweden 
“ doth fir and birch-trees. In all the provinces of Denmark, where I have been, 
“ I haveobfervcd not only fine groves, but goodly forefls, confiding for the molt 
“ part of beech, and fairer trees of that kind than I have feen any where, which 
“ is a kind providence, for fo cold a country to be furnifhed with fuch (tore of 
“ excellent fuel. The oaks in Zealand are but few, and for the moft part crooked, 
“ final l, and not fit for timber; though in Jutland there is pretty ftore of them, 
“ and many of them of ftately growth. There hath formerly, it feems, been 
“ greater plenty ; for now oak-timber is a commodity prohibited under fevere 
“ penalties to be carried out of that king’s dominions. Neither elms nor fir-trees 
“ grow fpontaneoufly in that kingdom, and very few allies ; alders grow in moiA 
“ places there, but only to fhrubs ; nor have I feen an alder there big enough to 
“ make a hop-pole. Some few maples there are, and thofe but fhrubs. There is 
“ great plenty of hazel every where in that country, but efpecially in the ifland 
“ of Ween, or, as the Englilh call it, the Scarlet Ifland ; fo that they lade feveral 
** barks in that country, at the time of the year, with nuts for Holland. I have 
“ been three times in that ifland ; the firft time I went on purpofe to fee what 
“ ruins were left ot Urani-Burgum, or Tycho Brahe’s aftronomical palace, but 
“ it is now razed to the ground, and only fome rubbifh of the foundation left. 
“ The oaks there are ftrangely fubjeft to be fpoded by lightening more than ever 
“ I obferved in any other country. Where any oaks grow though encompafled by 
“ beeches, 1 found a confiderable number of them hollowed and burnt to a coal 
“ within by lightening, though the outward fhell grew, and bore branches, and 
“ not any of the beeches about them touched by lightening, that I could fee. The 
“ fame thing I found as I rode through great woods in Jutland too. At firft I 
“ thought they had been fet on fire fo by poor people or boys to warm them, 
“ till I was allured the contrary, and found the like in every wood I came by. 
“ Fruit-trees there are not many ; yet, in the country, thofe, that are, are planted 
Vol.III. B b “by 
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•< by fome Sew of the great men*, the reft by Germans and Hollanders, that are be- 
“ come inhabitants there, for ornament of their gardens the reft not being de- 
«« lighted with that curiofity, or loath to be at the charge, they having great plenty 
** of apples brought to their markets by fea, at cheap rates, from Mecklenburg 
«* and Pomerania •, yet the apples, that do grow there, though they are not of very 
« delicate tafte raw, yet ferve very well for tarts, and keep very firm and found 
** all winter •, but the bergamot’ pears that grow there are as good as thofe of Hol- 
*« land, which in my opinion are fomething more delicate than thofe of England- 
** Thofe fruit-trees they have are wonderfully loaden with fruit in the feafon, be- 
«* caufe they never begin to blofiom till the middle of May, when all frofts are 
“ over. Cherries grow there in reafonable plenty, but fcarce ever grow quite red,. 
“ and arc of a four tafte. Apricots grow there too, but are great rarities, be- 
*« caufe they have no walls to their gardens •, the king’s own gardens being but 
“ fenced with deal-boards fet up an end, but thofe apricots are little bigger than 
“ a man’s thumb, though pretty well tafted. Peach-trees I never faw any there 
“ fome few vines they have for fhade of an arbor or porch, which bear leaves* 
« but never blow toward fruit. Of wild ftrawberry there is fome plenty in the 
«* woods ; but goofeberries never ripen throughly, but ferve well enough for tarts : 
“ the currants or ribes grow very fair there, they having their plants from Hol- 
“ land, but never come to due maturity. Damafk or red rofes there grow none 
«* but of province- rofes great ftore, which flower from the middle of June to the 
“ middle of September ; and in the feafon great ftore of pretty good tulips are 
«* brought to the markets ; but the flowers, that moft adorn and perfume theft 
«* houfes in May and the beginning of June, are the lilly convallies, which grow 
** in great plenty every where at that time. They have moft fort of herbs that 
“ are fovvn every fpring ; but for mint, they are fain to content thenafelves with 
“ horfe-mint, or cat-mint •, for fpear-mint will hardly grow there. For fage they 
** have only wormwood-fage, fuch as was brought hither of late years from Scot- 
** land for a rarity. At the king’s and queen-mother’s gardens they keep in. the 
ftoves all winter among their exotic plants, as orange and lemon-trees, &c. 
** (which with that care will hardly live three years) bays and rofemary-trees,, 
«« gilly-flowers and ftock gilly-flowers, our common fage, and feveral other plants, 
«* that endure the winter abroad well with us, but are not proof againft the iharp 
*« long winters there •, yet (hort fprigs of rofemary are common enough in the 
«« markets there, becaufe they fow the feed every fpring. But they have many 
** forts of roots, as carrots, turneps, parfnips, flcirrets, which were as good as 
« any where in the world •, but, above all, the cabbage of that country muck 
** exceeds that of more fouthern climates. In all the king of Denmark’s do- 
“ minions there grows no wheat, except (as I was told) a little in the Mland of 
“ Laland j but they have it fupplied at eafy rates from Germany and Poland. Of 
“ rye, barley, and oats, there is plenty, but the two latter, by reafon of the 
“ early returns of wets and cold by the end of Auguft, are commonly mowed 
“ before they are quite turned yellow •, and fome years they are fain to dry them 
“ in ovens. The fheep of that country are moft of them black, and the cattle 
“ almoft all pied of feveral colours •, their flefh is fold very cheap in the market, 
“ but it is for the moft part lean, they having no good meadows in Zealand ^ 
“ there being but one brook in that great ifland, and never a river. There is 
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44 little good frelh water in the ifland, there being but very few fprings. The 
44 city of Copenhagen is ferved with water brought from a lake two miles off in 
44 pipes of bored deal timber v but all the fummer long it (links fo, and is fo full 
“ of worms, that it is loathfome to walh one's hands and face in it j and yet 
44 they have no other water to drefs their meat with. Hay is there at reafonable 
“ rates, but not very good. Of hens and chickens and ducks there is plenty 
44 enough, but all fold lean in the markets j fo of turkeys and geefe (pretty fat) 
44 I never faw greater plenty any where, but they fell none young * no more do 
“ they of their pigeons, and it is but of late years that they have killed any 
44 calves. Rabbits there are none in the country, except a tew tame ones, and 
“ the Danes have a natural abhorrency for them, or elfe the country were very 
“ proper to breed them. For fre(h filh, befide what the Baltic Sea brings almofl to 
“ their doors, as plaice, whitings, flounders, codlings, and excellent foies, and 
44 great plenty of (hrimps, the ifland of Zealand abounds with great lakes and 
44 (landing pools, fupplied with water by the rain falling from the higher grounds, 
44 which afford them great plenty of carps, pikes, eels, the larged breams and 
44 perches that ever 1 faw, fair tenches, which are eaten only by the poorer forts, 
44 the red dcfpifing them, becaufe they have a tradition, that at fome time of the 
44 year they are fcabby, and have infefls like lice found upon them ; which 
44 erodes the Englifh proverb, that fays, as found as a tench. The crawfilh of 
44 that country are at lead twice as big as ours, and excellent meat : but the 
44 choicefl pond-fifh they have is a filh they call karoufe, fomewhat refembling a 
44 roach with his red fins, but it is near as big as the larged carps, but much bet* 
“ ter meat. All the fummer time, that country is full of wild fowls, as fwanst 
“ wild geefe, duck, teel, widgeon, bald-coot, dive- dappers, (heldrake,. moor- 
“ hen, wood-cock : the open grounds in September fo full of green and grey 
44 plovers, that they rile in flocks of thoufands as we pafs by them ; but by Ml- 

44 chaelmas there is not one to be feen, they taking their flights, as I fuppofe, to 

“ warmer countries ; fo that all the winter the king’s huntfmen have much ado 
44 to furnifh their madcr’s table with a wild duck now and then ; for at other 
V tables they are not feen till March, when they are out of feafon, and ill meat. 
44 The king’s forefls are full docked with large red deer, which carry as fair 
44 heads as any I have feen in England ; the penalty being death to kill any of 
44 them without the king’s leave. The woods abound with roe-deer, which arc 
44 much bigger than thole of the north of England, and are rather larger than 
“ prickets with us. Though they are very fwift, they make no chace i for, being 
“ hunted, they quickly endeavour to hide themfelves in a bu(h, and the dog* 
44 come and tear them to pieces ; fo the ufual way is (hooting of them. Every 
44 ordinary fellow there has the (kill, with a leaf in his mouth, to make a call 

44 for them ; and, as foon as they hear the found, they will come four or five 

44 jumping toward the noife, and as foon as they dicover the men, endeavour to 
44 run away again. They are a prohibited game, but, having a placart from that 
king to kill any roe or hare, I did now and then make bold with them. In 
44 Jutland there are (lore of wild boars, and in Zealand great plenty of hares ) 
44 in the A maker ifland, which is joined to Copenhagen by a bridge, they arc a* 
44 plentiful as in a hare warren. I have many times feen ten or a dozen of them 
44 at one view : in the winter their flew is very grey, andr thofe that are then 
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“ brought to the market from Schonen are perfect white, but both return to their 
“ natural colour in the fummer : they are larger much than our hares, .but are 
“ neither good to courfe or hunt. In Denmark they never eat any part of a 
“ roe, hare, or fat ftag, but the chine roafted and larded ; the reft they give the 
“ dogs. The heathy grounds of that country abound much with juniper and 
“ whortleberries ; and the blackbirds, thrulhes, and fieldfares, feeding on thofe 
“ berries and haws, are in the firft part of winter the beft and fatteft meat that 
“ country affords. The firft part of their winter, though it begin fomething 
“ earlier than with lis, is wet and cold, but at the rate it is then in England ; 
“ and any froft that begins there before Chriftmas feldom continues long. The 
“ laft winter, which was counted the lharpeft any man did remember, began but 
“ on the 14th of January ; by the 28th the Baltic Sea was frozen quite over, and 
“ ftore of people began to pafs from fide to fide with hay, corn, and oxen ; but 
** the Sound, where there commonly runs a ftrong current, between the two 
“ caftles, was not quite frozen over till the 8th of February, becaufe there con - 
“ tinued a high wind moft time of the froft, which was the reafon the great belt 
“ between Zealand and Funen was not quite frozen over all that winter, though 
“ all people accounted it a harder froft than when the late king of Sweden palfed 
“ over that belt with his army of horfe, foot, cannon, and baggage. On the 19th 
“ of February laft I paffed over on foot, between Elfenore and Elfenburg, with 
“ a great deal of company with me, and met, not only people palling, as thick 
** as to a fair, with oxen, and waggons laden, but faw many ioldiers dragging 
“ of great ftones of near a tun weight a-piece. They commonly making uie of 
“ that time of the year to place them under the walls of Cronenburg-Caftle, to 
4 ‘ help to break the force of the waves, which in ftormy weather beats furioufly 
** on them. In feveral places near the way where we paffed, the country people 
“ had made round holes in the ice of about four feet diameter ; and, having fet 
“ up a Ikreen of reeds to keep the north wind off them, fo fpent the whole 
“ day on the ice in filhing at thofe holes, with lines let down into them with 
“ hooks and baits at the end of them. I bought fome good foies of them at 
“ one of the holes ; but that, which chiefly made me go out of my way to them, 
“ was, to fee the thicknefs.of the ice they had thrown up, which made me won- 
“ der, when I faw it was hardly fix inches thick, that it could bear fuch great 
weights as paffed over it : but I fatisfied myfelf, that the water, being contigu- 
“ ous to it, did help to fuftain it like a float. But, it feems, the froft finks much 
4 ‘ deeper into the earth, than it does into water ; for, about the middle of that 
“ great froft, accompanying the body of an Englilh woman, that was to be 
“ buried in a church-yard, I afked the grave- maker how deep he found the froll 
did ufually penetrate into the ground ; he told me a Danilh ell and a half, which 
“ amounts to about three feet two inches and a half. But this church-yard was 
4 ‘ in the city, and encompaffed with houfes, where the cold air could not exercife 
“ its utmoft power; and, therefore, poflibly in the country the froft might fink 
“ yet deeper. However this penetration is remarkably deeper than with us about 
“ London ; for, in that great froft, about five years fence, not only my gardener; 
“ but leveral labouring men befides, did affure, that froft did not pierce into 
44 ground, that had been broken up, above fix inches, and into graft-ground; 
much lefs. That the froft is much more penetrating there than in England, I 
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“ had, not only the teftimony of my fenfe, and the feeing fo large a fea cryftal- 
“ lized, but having, in a room in my houfe above flairs, feveral bafkets of 
“ bottles of canary, claret, Nordown-ale •, the claret froze firft, then the Nor- 
“ down-ale, and at laft the canary. Their corks were heaved by the ice out of all 
“ the bottles, and the ice was much more fpungy than that of common water 
“ frozen in bottles ; but in all thofe bottles, there was fome little part of the 
“ liquor left fluid, which, poured out, was much ftronger than the drink whence 
“ it proceeded was at firft, and when the reft of the ice was melted by the fire, it 
“ proved almoft as infipid as water. I left all thefe liquors in their bottles, to be 
“ diffolved by degrees, when the thaw came ; but, after all, they were never 
“ worth drinking. I fet bottles of French brandy into the air a whole night to 
“ freeze, but in the morning there was only fome few icy particles floating in it : 
“ but I feveral times fet fome French brandy in a fmall filver dram-cup to freeze 
“ in a north window : by morning it was frozen into a very fpungy ice, and the 
“ fpirit and ftrength of it was gone •, what remained being or a very ungrateful 
“ tafte. This froft, without any intermiflion, continued till the 12th of May ; at 
“ what time, going to Elfineur to take order about fending home my goods by 
“ fea, I faw the Baltic full of floating iflands of ice moving towards the Sound ; 
** and, in the woods I rode through, I could, not perceive any thing green. But 
“ lb brifk and vigorous is the approach of fpring in that country, that at my 
“ return, three days after, the ice was all gone or melted, the trees were full of 
“ green tender leaves, and nightingales finging every where in the woods, which 
“ fing there only in May, and not in April, as with us: and, at my firft arrival 
“ there, it was a great 'furprizal to find nightingales, when in England I could 
“ never hear any above forty miles north of London ; but yet* in my judgment, 
“ the nightingales there have not fo great variety, nor fuch fweet notes, as with 
“ us in England. I fuppofe it is no news to any one here to tell them, that 
“ there is not the leaft appearance of a tide in the Baltic Sea : but yet the king’s 
“ fhips of war fuffer much by it*, they never lafting half fo long as ours, for 
“ want of a fpring tide to bring them into a dock to repair them, they having 
** no other way to do it but by careening them. Bur, perchance, every one here 
“ hath not heard, that, notwithftanding fo many frefh rivers empty themfelves 
“ into that fea, it is not perceivable, that it hath any motion of its own out- 
“ ward toward the ocean. There is, it is true, for the moft part, a flrong cur- 
“ rent, thatfets in or out at the Sound, which is the mouth, or entrance, of the 
“ Baltic, being, as 1 have faid already, not above four miles broad ; but, that 
“ current is wholly guided and dependent on the courfe of the winds. 

“ This being what my memory could of a hidden fuggeft to me concerning 
“ the natural hiitory of Denmark, l fhall ceafe to be any further troublefome at 
“ prefent to your lordlhip, and this honourable company.” 

Upon occafion of what Mr. Henshaw related of the motion of the Baltic Sea, 
viz. that notwithftanding fo many frelh rivers empty themfelves into that fea, 
it is not perceivable, that it hath any motion of its own outwards toward the ocean : 
and that indeed there is for the moft part a ftrong current, that fcts in or out at 
the Sound, which is the mouth of the Baltic; but thac current is wholly guided 
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by the eourfe of the wind: on occafion of this remark, Sir William Pettt 
afked, whether that motion in or out was made with or againft the wind. 
And it being anfwered, with the wind; Sir Wh.liam related what he had 
received from captain Sheeres concerning the motion of the Mediterranean, 
that for nine months of the year, viz. from about February to Alihollontide 
In November, the ocean fets into the Straits’ mouth, and that even when 
the Levant winds moftly blow againft that motion ; and that tor one month, 
viz. that of November, the fca fets out into the ocean, and for the remain- 
ing two months of December and January, it is, as it were, dead water. 

Mr. Oldenburg read a letter to him from Monf. Huygens, dated at Paris, 
aoth February, 1675, N. S. 1 concerning a new pocket watch, which he affirmed 
to go as faft as a pendulum, this letter being an explication of his anagram fent 
30th January, viz. 

Axis Circuli mobilis affixus in Centro Volute ferrea \ 

Mr. Hooke faid, that divers years ago he had had fuch an invention ; and that 
actually watches had been made according to the fame •, for which he appeal- 
ed to the Journal-books, to the Hiftory of the Society , and to feveral members 
of it. 

It was ordered, that Monf. Huygens, notwithftanding, ihould be thanked for 
this communication, and informed what had been done here *, and what were the 
caufes of its want of fuccefs. 

There was fhewn from prince Rupert his embofled map of the Channel be- 
tween Normandy, Bretagne, and England, and of both the fhores. 

There was prelented from Mr. Lister fbme cauk for the vitrifying the whole 
body of antimony. 

February 25. At a meeting of the Council were prefent 

The lord vifeount Brouncker, prefident. 

The lord bifhop of Salilbury, Mr. Colwall, 

Sir James Shaen, Mr. Hill, 

Sir William Petty, Mr. Oldenburg. 

Mr. Pepys, 

The prefident enquiring what anfwers were come in to the printed declaration, 
Mr. Hooke delivered a letter of Mr. Oudart, very civilly excufing himfelf, and 
alledging reafons for his late omiffion, and promifing compliance with the im- 
port of that declaration, as foon as he Ihould be able. 

* Letter-book, vol. vii. p. 1 30. * See Philolbph. Tranfaft, vol. x. n° 1 1 8. p. 440. for O&ober, 

1675. 
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Mr. Oldenburg gave an account of what Sir John Talbot* Dr. Holder* 
Mr. Waller, and Mr. Burnet had declared, viz. that the firft would himfelf 
attend the Society *s ioon as he could, and fee what his arrears were : the fecond* 
that he would fubmit to the import of the declaration, with great exprefiions of 
his refpeft to the Society : the third put it off with an exprefiion of merriment, 
that he thought it beft to forget and forgive one another for what was paft, and to 
begin upon a new fcore : the fourth defired by Mr. Boyle the Society’s patience 
till he was fettled (which he thought he fhould foon be) and then he would 
pay his arrears, and fign the bond. 

It was ordered, that Mr. Wicks * and Mr. Shortoeave 7 carry copies of 
the printed bond to as many in and about London, as had not yet fignea; and 
to defire their politive refolution for figning or not figning. 

Mr. Hooke read before the council Mr. Hoskyns’s letter of 26th January* 
1674, importing, that he had made the conveyance from Sir John Bankes, fuch 
as he judged fafe and fufficient, of the fee- farm rents at Lewes in Suffex ; adding, 
that Sir John Bankes and his truftees muff feal, and he or any one of them ac- 
knowledge it before a mafter in chancery, that it might be inrolled. That Mr. 
Lilly had fince promifed him, Mr. Hoskyns, to have it ready engrofied for 
the Thurfday following, and to bring to Mr. Hooke an authentic copy of thefe 
records, that make out what is due, and out of what lands ; thatfo, if occafion 
be, the Society may be able to prove their title. 

That he had alfo promifed to make known to the council Mr. Thomas Hen- 
shaw of Clifford’s Inn, who was the perfon that returned the rent from Lewes; 
and that Sir John Bankes had promifed to the council his conveyances, if they 
fhould want them. 

* 

It was ordered, that fir John Bankes fhould be defired to excraft out of his 
conveyances the particular parcels of the lands, out of which thefe fee- farm rents 
of twenty-four pounds per annum are payable. 

It was ordered likewife, that Mr. Hooke do, as foon as he could, remove the 
Society’s repofitory and library to the north gallery of Grefham College ; and that 
being done, to perfeft the catalogue of both, according to a former order. 

Mr. Hooke mentioning, that he had an invention for finding the longitude to 
a minute of time, or fifteen minutes in the heavens, which he would make out, 
and render prafticable, if a due compenfation weTe to be had for it Sir; Jamfs 
Shaen promifed, that he would procure for him either a thoufand pounds fter- 
ling in a fum, or an hundred and fit ty pounds per annum. 

' Mr. Hooke declaring that he would cboofe the latter, the council prefied him 
to draw up articles accordingly, and to put his invention into aft. 


* The clerk of the Society, J The operator. 
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At a meeting of the Society on the fame day. 

Dr. Grew read his difcourfes concerning the ftrudture of the cortical, ligneous 
and medu'lar part of trees, exemplifying it in feveral trees, and r.prelencing the 
fame by figures. 

This difcourfe was ordered to be regiftred * ■, and the author was defired to pro- 
fecute this fubjedt. 

Mr. Hooke brought in an artificial head refembling china, made in England, 
of Englilh clay, fo hard and folid, that he faid, that nothing would fatten on it, 
except a diamond •, and that it received its polifh in the fire. 

Dr. Daniel Coxe fent in a paper concerning the improvement of Cornwall 
by fea-fand ; the reading of which was referred to the next meeting. 

March 4. Mr. Oldenburg prefented a manufcript compofed by Mr. John 
Webster, and dedicated to the Society, concerning witchcraft. The author’s de- 
fire being, that the Society would give their fenfe ot it, they appointed Sir Wil- 
liam Petty, Dr. Pell, and Mr. Milles, to peru e it, and report their opi- 
nion. 

Dr. Vossius’s two Latin difcourfes were read ; the one De apparentibus in Luna 
Maculis •, the other De fpeculo Arcbimedeo. 

Mr. Hooke gave his thoughts of both, faying, with refpeft to the former, that 
the author’s opinion was very ingenious, but did not in all particulars feem to an- 
fwer the phasnomena. For though it fhould be granted, that a lens did fo invert 
the obje£t beyond it, as to make a protuberancy appear hollow, and the right 
fide the left, £s? vice verfa ; and though we fhould grant, that there is fuch a 
propriety in the parts of the atmofphere of the moon, extended over and about 
the fides of the mountains, fo as to be able to produce fuch an inverfion •, yet that 
would not fuffice to make out the appearances : for in the coming on of the light 
and fhadows upon thofe fpots, which Dr. Vossius efteemed mountains, but we 
believe cavities, the middlemoft part of the fpot being the moft prominent is not 
firft enlightened, as it ought to be, according to Dr. Yossius’s fuppofition ; but 
the tops and fides of thofe circular ridges, that eneompafs the fpot, and are next 
the fun, are fo * and the fhadow is, as it ought to be, call regularly upon the 
other parts of the moon, according to the true rules of fhadow : infomuch that 
at the beginning the whole middle of the cavity is perfectly dark, as being over- 
fhadowed by the ridge of the funny fide : but as the fun rifes higher, and enlight- 
ens the bottom of the cavity, one may in feveral of them difcover, not only di- 
vers other lefier cavities or fpots, incompafied with ridges, as the greater, but 
alfo feveral fmall hills or hillocks, fuch as Dr. Vossius would fuppofe inverted 

* Regifter, vol.iv. p. 324. It is printed in Dr. Grew’s Comparative Anatomy of Plants book in. 
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.by the refra&ion of the lunar atmofphere, which appear in their true lhapes, 
and the light and fliadow properly poll ted. 

As to the appearance of Teneriffe *, Mr. Hooke conceived, that it was no other 
than that the fliadow of the Pike darkened the furface of the fca towards the 
.weft, and likewife that part of the vaporous air, that was above the fea, as it 
may be very often obferved, when the air is hazy, the radiations between the 
clouds and the ftiadows of the clouds are plainly diltinguilhed in the body of the 
air. And that this is fo feems veiy probable from the enfuing circumftance in 
.that hiftory b ; for, upon the riling of the fun a little higher, the faid atmofphere 
.thickened into clouds, that covered the furface of the fea and iflands adjacent. 

Concerning the latter paper of Dr. Vossxos, treating of the burning-glafs of 
Archimedes, Mr. Hooke declared, that he could not fay, whether it were made 
in the manner deferibed by the Dr. or not : but added, that he was fure, that a 
fpeculum made of a parabolical figure would much furpafs one of the fame fize, 
made up of feveral fpecular plains : and thar, both in the one and the other, the 
image of the fun would grow bigger and bigger, (and confequently fainter) ac- 
cording as the focus was farther diftantfrom the laid burning-glafs : and that there- 
fore, this did not folve that great queftion about burning-glafies, viz. how to 
make one of a determinate bignefs, that fhall bum at any diftance alfigned. 

It was ordered, that Dr. Vossius be thanked for thefe two difeourfes, and that 
they be regiftered c ; and that he be defired to give in, at his conveniency, thole 
other matters relating to mechanics and phyfics, which he intimated in his letter 
accompanying thefe difeourfes. 

Mr. Oldenburg produced a paper fent in by Dr. Daniel Coxe, concerning 
the improvement of Cornwall by fea-fand d . 

This difeourfe giving occafion to conlider of the caufe, that might render this 
fea-fand more fertilifing than other fand, Mr. Hooke intimated, that the fand be- 
ing made of the fea water, which in procefs of time was cundenfed, it feemed, 
that this fand not being yet quite fixed, might, by being expofed to the air, 
and mixed with the rain water, be refolved into lea-water, and fo fertilife the 
ground. 

March 1 1 . The perfon, who fhould have made a difeourfe this day, being 
by urgent occafions detained from the Society, there was read out of the Regifter 
a difeourfe formerly given in by Mr. Boyle, about Aiming flelh. 

This gave occafion to fome hints for a general hypothefis for explaining the 
nature of light, concerning which Mr. Hooke gave his thoughts as follow : 

* See the relation of the Pico Teneriffe in * They do not appear in the Regifter. 

SraAT's Hift. of the Royal Society, p. 202,203. * It is printed in the Philofoph, Tranfaft. vol.x. 

. k Ibid, p 203. n° 113. p. 293. for April, 1075. 

Vol. III. C c That 
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That light is a vibrating or tremulous motion in the medium, (which is thence- 
called pellucid) produced from a like motion in the luminous body, after the fame 
manner as found was then generally explained by a tremulous motion of the medi- 
um conveying found, produced therein by a tremulous motion of the found- 
ing body: and that, as there are produced in founds feveral harmonies by propor- 
tionate vibrations, fo there are produced in light feveral curious and pleafant 
colours, by the proportionate and harmonious motions of vibrations interming- 
led j and as thofe of the one are fenfated by the ear, fo thofe of the other are by 
the eye. 

Mr. Hooke intimating, that he had formerly brought in a paper concerning 
light, but not left it to be regift red, he was defired to read it again at the next 
meeting. 

He was alfo defired to have ready for the next meeting, the apparatus neceflary 
for the making Mr. New i on’s experiments formerly alledged by him, for evin- 
cing the truth of his new theory of light and colours, efpecially fince Mr. Fran- 
cis Linus had written another letter from Liege to Mr. Oldenburg, dated. 
25th February, 1674, N. S. % containing aflertions dire&ly oppofite to thofe of 
Mr. Newton. 

March 18. Mr. Oldenburg read a letter to himfelf from Dr.. Beal, dated 
8th March, 1674, concerning feveral forts of cider grafts fent by him for the. 
ufe of the Society as alfo feveral curious ftonea. 

It was ordered, that Mr. Howard, Mr. Evelyn, and Mr. Packe r be defired 
to take care of ingrafting thefe grafts. 

Mr. Oldenburg prefented to the Society two books, one from Mr. Boyle, 
concerning the PsJJibility of the RefurreSion ' , containing many philofophical ob- 
fervations and experiments ; the other, the Philofophical. Tranfaiiions for the year 
1674. 

Mr. Hooke read a difeourfe of his concerning the nature and properties of 
light g ; in which were contained feveral new properties of light,, not obferved, that, 
he knew o‘V by optical writers : and thofe were 

1. That there is an inflexion of light differing both from refraftion and refkdioo,. 
and feeming to depend upon the unequal denfity. of the conftituent parts of the 
ray, whereby the light is difperfed' from the place of condenfation, and rarified, 
or gradually diverged into a quadrant. 

. 2. That this defledion is made towards the fuperficies of the opacous body 
perpendicularly. 

« Letter book, vol. vii. p. 202. It is printed in ed at London, 1675, . in 8vo, intitled. Some Con- 
the Philofoph. Traofaft. vol. x. n° itt. p. 499. Jlderations about the Reconcileablene/i of Rea/on and 
for J.nuary, 16 ;-J. Religion. By 'T. E. a layman. , 

f It is printed at the end of a difeourfe poblifh- f See his pofthumous w orks, p. 186 — 190. 

. 3. That 
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. 3. That in this deflexion of the rays, thole parts of diverged radiation, that 
are deflected by the greatefl angle from the ftrait or direft radiations, are fainted : 
thofe, that are deflected by the lead, are the dronged. 

4. That rays cutting each other, in one common foramen, do not make the 
angles ad verticem equal. 

5. That colours may be made without refradlion. 

6. That the true bignefs of the fun's diameter cannot be taken with common 
fights. 

7. That the fame rays of light falling upon the fame point of the objeft wil* 
turn into all forts of colours, only by the various inclination of the objedt. 

8. That colours begin to appear, when two pulles of light are blended lb very 
well, and near together, that the fenfe takes them for one. 

1675. March 25. At a meeting of the Council were prefent. 

The lord vifcount Brouncker, prefident. 

Sir William Petty, Mr. Hill, 

Dr. Whistler, Mr. Oldenburg. 

Mr. Colwall, 

Dr. Whistler mentioned a propofal to be made to the council for difpofing 
of Chelfea College. 

He was defired to receive the propofal in writing for the next meeting of the 
council. 

It was ordered, that the amanuenfis and the operator Ihould be urged to greater 
diligence and care in offering the printed bonds to thofe, who had not yet figned, 
between that and the, next meeting of the council ; and that they Ihould defire 
every one of thofe, to whom they offered the bond, to give their pofitive an- 
fwer, whether they would fign or not. 

At a meeting of the Society on the fame day. 

Dr. Grew made a difcourfe concerning taftes, obferving their differences, and 
drawing fome corallaries from thence. 

He was defired, both to give this djfcourfe to be regiftered h , and to print it. 

It was particularly taken notice of, that Dr. Grew had in this difcourfe inti- 

k Regifter, vol. iv. p. 340. It is printed in his Anatomy of Plants, p. 279, & feqq. 

C c 2 mated 
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mated, how the fpecifical virtues of plants might be difeerned by their peculiar 
taftes. 

. Mr- .Hooks remarked,, that ajl bodies diffolvable by the faliva are taxable, and 
Confequently all bodies taftlefs, that cannot be diffolved by the faliva. 

He faid farther, that any body, that is faporous, hath fomething peculiar in 
its ftru&ure, which gives it a peculiar tafte j and that there is probably as great 
a variation in tafle as there is in colours. 


April 1 . The Societv did not fit. 

April 8. At a meeting of the Council were prefent, 

The lord viicoUnt Brounckrr, prefident, 

The earl of Aylefbury, Mr. Colwall, 

Sir John Ba^kes, Mr. Oldenburg. 

Dr. Whistler, 


One Mr. Holmes offered, in the name of a friend of his, that if the council 
would let him have a leafe of the houfe of Chelfea College for thirty years, he 
would lay out four hundred pounds in repairing that houfe, and pay five pounds 
a- year for the firft fifteen years, and ten pound a-year for the remaining fifteen 
years. 

He being afked, to what ufe it was to be employed, anfwered, that he had no 
authority from his principal to fay any thing as to that. But the prefident replying, 
that the council was defirous to know that, before they proceeded in the treaty, 
and that it (hould go no farther than the council } he faid, that he would acquaint 
his principal therewith. 

.The prefident mentioned, that the officers of the ordnance intended alfo to 
make an overture to the council concerning the fame houfe. 

Sir John- Bankes delivered the indenture concerning the fee-farm rents of 
twenty-four pounds per annum in Lewes in Suflex j which was delivered to Mr, 
Colwall to keep. 

At a meeting of the Society on the fame day. 

Sir Robert Southwell read his difeourfe concerning water, and promifed 
to give it in to be regift red f , after he had written it fair. It was as follows : 

** An excellent hufbandman or gardener is able to raife a livelihood for his 
** family out of a very little land •, that is, out of about an acre to each head, as 


| Register, voL ir. p. 300. 


M 


IS 


Digitized by 




» 6 7 5*1 ROYAL SOCIETY OF LONDON. i 97 

** is feen irt Holland and Zealand, and as is eftimated to be in China : but one, 
** who hath no fuch (kill, and who muft live by gathering of fuch food as grows 
** wild, muft range ©vet perhaps a hundred times as much ground as the for- 
“ mer, to procure a lefs fplendid and commodious maintenance. In like man- 
“ ner, thofe of our Society, who have been long verfed in philofophical difquifi- 
“ tions, can, out of fome few circumftances of a fmgle experiment, make fuch 
** an hour’s difeourfe, ns fliall both profit and pleafe their hearers : but I, who 
** have Tio fudh dexterity, arh forced to take for my fubjedt a whole element, a 
u quarter of the univerfe, and above half the furface of the habitable world, out 
** of which to pick up a coarfe meal, wherewith to entertain this company •, and 
“ therefore the matter of my prefent difeourfe fhall be c taler. 

“ If there be four elements, I am content, that water fhould be one ; fince 
“ the forming of the world (as it is deferibed by Moses) doth countenance that 
* opinion ; fince alfo many philofophers teach us, that every thing may be dif- 
“ folved in prrmam mater jam liqti'.daM ; and fince we fee feveral herbs will grow 
k ‘ and contract to themfelvfes a hard' woody root out of water alone. But being 
" rather inclined to make but one common element, which is immutable atoms, 
u I atn in the firft place to conjecture, of what figures and motions thofe atoms 
“ are, which do make and conftitutfe water ; fuppofing, according to a late hypo- 
“ thefis, that every atom (like the globe of the earth, like magnets, and indeed 
“ the whole vifible world) hath in it three points confiderable, namely, two in their 
'** iurfacc, which were called poles, and one within their fubftance, which hath 
“ been called bias, which biaffes have -a tendency each to other, and to fome com- 
“ mon point without them. 

The qualities of water are thefe : 

** i mo. Denfity ; for that it is not eafily comprefled into a narrower place at one 
“ time than at another. 

** 2do. Fluidity ; for that Water poured out upon a level fuperficies diffufes it- 
** felf alfo, almoft into a phyfical fuperficies, or into a very broad body of little 

thickneis. 

“ 3 tio. It is hardenable into ice, and in being fo hardened dilateth itfelf with a 
«* vaft ftrength. 

“ 4to. It is volatile ; that is, eafily diflipated into invifible parts by heat. . 

“ 5m. Small drops of water are difpofed to form themlelves into a globular 
** figure. 

“ To folve all which phenomena, I humbly conceive, that the atoms, whereof 
. “ water is made, are globes or globular; that their polar motions are but faint; 
** that the motions of their biafles one towards another are a little, but not much, 
“ ftronger; and the tendencies of them towards the center of the earth, or fpe- 
** cific gravity is not great. 

** As 
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‘‘ As for denficy, I conceive, that globes cannot, by any art of laying or pack- 
“ ing them together, be flowed in lefs room one way than another ; whereas even 
“ cubes, as they may be laid clofer together than globes, fo they may alfo be 
“ fet edge-ways, and corner-ways, fo as to ■, admit many void fpaces between 
“ them. 

“ As for fluidity, if a bag of globes, and another of cubical dyes, were poured 
“ out upon the like level tables, it is manifefl, that the globes would run further, 
“ and lie lefs in heaps than the cubes, or than bodies of any other figure than 
“ globes. « 

“ 3tio. As for volatility, no bodies have lefs cohefion than globes, which can 
“ touch each other but in points. 

“ 4to. If glaciation or freezing be a fixing and flaying of parts by wedges of 
«* nitre driven in amongft them, when the atmofphere is heavy ; then it is plain, 

that no bodies will more eafily admit wedges to be driven in amongft them 
“ than globes : and fuppofe, into a veflel full of globes an acute and long (harp 
“ angled wedge were driven, that veflel muft needs dilate or break, with that 
*« force, which the ingrefs of wedges commonly maketh. 

“ gto. Water hath no elarticity, becaufe the motion of its poles is weak ; for 

which reafon alfo it doth not form itfelf fpontaneoufly into any other figure 
“ than globes, becaufe globes by appofition will make globes, but the globes, which 
“ water makes, are but fmall, becaufe the motion of the biafles are, according to 
«< our hypothecs, but weak, and fuch as their motions towards the center of 
“ the earth doth tear afunder, and hinder from conglomerating into very great 
“ globes. 

“ Having faid thus much concerning the prime qualities of water from atomi- 
«< cal principles and motion, we come next to the fenfible differences between fe- 

veral waters, and to the ways of difcerning between water and water, and be- 
“ tween one liquor or fluid body and another, which are chiefly thefe. 

“ 1 mo. Some water is heavier than others, viz. common water is heavier than 
“ fpirit of wine, fea-water heavier than common water; and fpirit of vitriol, 
“ falts, &c. heavier than fea water ; and quick-filver the heavieft of all waters 
“ or liquid bodies. 

“ 2do. Some waters are more volatile than others ; that is to fay, more eafily 
“ diflipable by heat, viz. quickfiiver, though heavier than oil of vitriol, is yet 
“ more volatile than it, and fpirit of wine is more volatile than faline fpirits, -in 
“ a far greater proportion than it is lighter. 

“ 3tio. Some waters, and commonly the lighter waters, are more impregnable 
“ with, and more fufceptive of the matter fteeped in them than others : fo light 
6 “ waters 
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“ waters do make better beer than heavier, perhaps becaufe the light waters are 
** made of greater globes than the heavy and dole waters, and confequently of 
“ larger interfperfed vacuities j that is to fay, ampler receptacles for other inter- 
“ venient matter. Moreover, we fee, that waters are the beft menftrua for im- 

bibing the particles of other bodies; perhaps becaufe water confifting of 
“ globes is on all fides equally open, and fit for fuch admiffions. 

“ 4m. Some waters diffolve more of the fame fait than others, viz. more of 
** fugar, allum, vitriol, common fait, &c. 

«* 5to. Some waters are more abfterfive than others; that is to fay, mingle 
**' themfelves more eafily with faline, gummy, and unftuous fubftances than others ; 

“ for all forts of fordes and abftergenda are referrible to thofe heads, especially 
w fuch as are made of the effluvia of mens bodies, and which are warned off. 

from linen. Wherefore foap, or rather abfterfive liquors are made of faline 
** allies of oils, and of gums or mucilages compounded together, for fuch a com- 
**• pofition willabfterge or cleanfe almoft every thing; for we fee, that water joins 
** itfelf with Himes and mucilages ;. oils join themfelves with greafe ; thin and hot 
“ oils walh away thicker and cold oils; as fpirit of turpentine walheth painters 
“ colours; and acid liquors,, as juice of lemons, walheth the vitriol of ink from 
“ linen, and the liqyorof tartar walheth away the blacknefs from .ink itfelf. 

“ 6to. Some waters do harden the things, that are boiled in them, byftiffening. 
“ and reftringing the parts of the fame; and others foften and intenerate the matters 
“ foaked in them. 

“ ymo. Some- waters coagulate milk, and caufe feparation of heterogeneous 
** parts more than others.. 

“ 8vo. Some diaphanous waters, by mixtures, lofe their tranfparency, and fome 
“ acquire colour without lofs of their tranfparency. 

“ 9. Some waters are apt to putrify and to produce animalcula more than 
** others. 

** 10. Some waters are apt to ferment and precipitate more than others. 

“ 11. Some waters are more fweet and nutritive.. 

“ ia. Some waters promote the growth of plants more than others. 

“ 13. Fifties live and thrive better in fome waters than in others, as fome airs-. 
“ do more favour the health of man than others. . 

“ >4* Some waters break forth cold, fome hot, out of the earth.. 

“ 15.. Some waters rife higher into clouds by the exhalation. of. ths fun, .than 
M others. 

“16. Some. 


Digitized by LjOOQle 



aco' THE HISTORY OF THE {> 67$. 

** 16. Some waters are more diuretical and diaphoretical than others. 

“ 1 7. Some waters are more inflammable and fpirituous than others. 

“ 18. Some are more ftupifying, intoxicating, and inebriating than others. 

“ 19. Some are more apt to freeze, and the ice of fome is more denle and uni- 
“ form than that of others. 

“ 20. Some waters have their peculiar and fpecific qualities differing from 
«* others ; of which (being infinite) I forbear to fpeak. 

“ Having briefly touched upon the intrinfic conftitution and fenfible differences 
“ of waters, I fhall next (perhaps with too great licentioufnefs) pafs to the con- 
“ fideration of other difference and diilinflions of water, more grofs indeed, 
“ but not lefs ufeful in human affairs ; to wit, I fhall confider the waters of the 
“ world, as divided into fea and rivers, and thefea divided into coafts, fhores, bays, 
“ roads, ports, havens, and creeks. 

tl 2do. I fhall, in fome meafure, divide the feas into the feas of feveral coun- 
“ tries, as diftind from one another, and from the ocean; by which I mean the 
“ fea indifferently belonging to all countries and ftates. 

“ As for the frefh waters, we fhall divide them into lakes and rivers ; and brooks 
“ and. rivers into their heads, mouths, and fources : 

“ For all thefe diftindions are of great ufe in political matters, if not in phyfi- 
“ cal ; and I hope you will fuffer me, whpfe ordinary employment partakes 
“ more of the former rhan of the latter, to piece up my difeourfe of both ; for 
“ without fuch licenfe and encouragement I could not have appeared at all in 
“ this undertaking. 

“ Wherefore I fay, that water, viz. navigable water, is commonly divided in- 
“ to fea and rivers, or rather into inland and outland, as well as into frefh and 
“ falt-waters. Therefore fuppofing the fea did belong of right unto A, and the 
“ rivers unto B, it feems neceffary, for the peace of mankind, that philofophers 
«* fhould aflift the world, and particularly help A and B with fuch definitions, as 
“ are neceffary for fuch their peace. In order whereunto I fhall firft premife the dif- 
“ ficulties of that work itfelf ; for although there be nothing more common than 
4 ‘ in talk to diftinguilh between feas and frefh water rivers, yet when we come to 
“ draw lines from one permanent and confpicuous mark of the one fide of fuch 
“ waters, to the like mark on the other fide of the fame, I do not know, that 
“ there are any rules in nature for doing thereof, that is, fuch as may oblige 
** the whole world. Nor are there fo much as ftatutes and agreements of people 

for determining the fame: nor hath ever the navigating nation of England 
“ fet fuch marks, fomuch as on our own twogreateft rivers, the Thames and 
«* the Severne. As for example, if we would diftinguilh the fea from rivers by 
“ faltnefs, 

3 ** imo. We 
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“ imo. We (hall find no two taftes to agree upon that fign. 2. The fait 
“ waters of the fea intrude further upon the frefh rivers of the land at one time 
«* than another. 3. There may be both fait, or faltilh rivers, andalfo frefh feas 
“ or lakes in the world, enough to difable this means of a diilinguifhment, efpe- 
“ dally when matters of great value and importance fhall depend thereupon. 

** Again t if we endeavour this diftinftion by the limits of ebbing) and flow* 
“ ing, accompting all waters, which have their reciprocal motion to be fea, 1. 
“We fhall find waters called feas, wherein thofe motions are very obfcure and 
“ fmall. 2. Waters ebb and flow differently, according to wind and other ac- 
“ cidents, befides their monthly and annual differences j befides thofe more flow 
“ changes, where the fea gains on one fhore) and lofes on the oppofite. 

“ Laftly, if we would go about this work by narrownefs or depth, we fhall find 
** very fait waters to pafs through very narrow fretums, and fait waters to be very 
“ diffufe and fordable } and on the other hand, there are waters perfedly frefh, 
“ which -be very broad and deep, befides the differences of paflablenefs, which 
“ arife from the fides and bottoms of the water in queftion. 

“ Now, if we can find no rules in nature, but muft fly to ftatutes, charters,. 
“ and cuftoms, the fame can only oblige the few, which made and accepted them, 
“ not the whole world ; and confequently cannot prevent wars and blood between 
“ the feverai nations, that find it their intereft to contend about it. 

u Moreover, as it is ufual to talk. of feas and rivers, as was diftinguifhed, fo 
“ Mare Hibernicum, Mare Britanicum, Mare Germanicum, frankly inferred ) 
“ and our laws do make mention of things done inter or intra quatuor maria. 
** We do alfo find mention of the Deucaledonian and Atlantic Oceans, &c. but 
“ it appears not by the confent of nations or princes. It is to be found on re- 
" cord remaining with all parties intended between each other, that there are 
“ permanent and confpicuous marks agreed upon on each fide pf the water, 
“ between which, as the terminus a quo, and .ad quern, where thofe lines of de- 
“ terminations fhould be drawn, via. from what vifibte rock at Dover, to what 
“ like mark about Calais, the line may be drawn, which divides the Britain from 
“ the Germain Sea ; from what point in Wales and Scotland, to what points in 
“ the fouth and north parts of Ireland refpedtively, the two lines fhall be drawn, 
“ which, with the fhores on each fide, doth inclofc the Mare Hibernicum. Much 
“ lefs do I find, what lines diftinguifh the Britifh Sea from the Weftern Ocean, 
“ or the German from the Deucaledonian, &c. or, if fuch lines were fixed, can 
“ I conceive how, out of the fight of land, one could certainly know, when he is 
“ within or without them, fo as to determine the controverfy, whether a fhip of 
** an hundred thoufand pounds value were prize or not, viz. if fhe were prize 
“ taken within, and not if taken without, the lines bf fixed termination : for I 
“ can think but of three ways of doing the fame, the firfl whereof is by latitudes 
“ and longitudes ; the former whereof is not knowable at fea within lefs than 
“ about twenty Englifh miles, and that too but when obfcrvations may be taken ; 
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“ aqd the latter is fcarce knowable at all, otherwifc than by running glaffes, and 
“ clocks, which do not yet go at fea fufficiently for that purpole. 

“ The fecond way is by foundings, whereby the depth and nature of the ground 
“ is dilcovered : but forafmuch as there may be plains in the bottom of the fea 
“ of many miles in length, as alfo fudden and frequent inequalities in the fame, 
“ r.o certainty can be hoped for from that help. 

“ The laft is what men call the dead reckoning by rhombs and diftances pro- 
“ trafted on the card : but, forafmuch as no man can fteer nearer than to half a 
“ point •, (forafmuch as every (hip’s courfe is difturbed by tides, currents, and 
“ leeward-way) forafmuch as the log and line is no certain meafure of dif- 
“ tances •, and for that the variation of the needle is to be obferved in failing of 
“ long runs in feveral parts of the world ; forafmuch as charts are not enough, or 
“ equally true; and laftly, for that a long reckoning (hall, by its accumulation 
*« of errors, differ much in truth from a (hurt one : I fay, for all thefe reafons, 
“ the dead reckoning is not to be relied upon, where an hundred miles is in 
“ queftion ; for either part will appeal to blood and blows, rather than acquiefce 
“ in the fined: conjectures, when luch a wager lies at (lake. It is true, fuch con- 
“ troverfies might be determined by the medium of the reckoning, made by 
“ both parties ; or by the real and true reckoning of the fuperior party : but this 
“ is not a rule in nature, but mud depend upon conqueft or confent. 

“.We have faid, that neither feas from rivers, feas from feas, nor feas from 
“ oceans, can be diftinguilhed by natural marks. We further fay, that lands 
“ from (hores, and (hores from coafts, are not didinguifhed by much more cer- 
“ tain and fatisfaftory means : for, firft, as for the (hore, I take it to be ground 
“ reciprocally (hewing itfelf, and appearing both as land and fea, that is to fay, 
“ a girdle of ground comprehended between the high and low water marks of 
“ an ebbing and flowing fea. Now, how this girdle ftraitens and widens itfelf 
“ every day, by the interpofitibn of winds and land-floods, by the new and full 
“ moon, by the feafons of the year, by the firmnefs and loofenefs of the earth 
“ upon the (hore, and from fome obftrufe caufes alfo, is well known to every ob- 
“ ferver. Neverthelefs, the limitation of (hores is much more certain than that 
“ of coafts, where certainty is more defirable and needful ; for I take a coaft to 
“ be that part of the fea without the low-water-mark to feaward, which by fome 
“ kind of natural right belongs to the paralelled and adjacent country wafhed by 
“ it : as for example, our endeavour now is to anfwer the queftion, how many 
“ miles broad is the coaft of England, or of any part of it, viz. of Dorfetfliire, 
“ Devonlhire, &c. ? 

“ To which queftion I offer and propofe the feveral following anfwers, viz. 
“ 1. The coaft of Dorfetfhire extends from low- water-mark unto half the (horteft 
“ line between the (hore of Dorfetlhire and the (hore of oppofice France. 

“ 2. It is the diftance from the (hore, where the convexity of the fea terminates the 
“ fight of one, that ftandech on the ground, or of an eye fix feet above the ground. 

“ 3. The 
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“ 3. The diftances, at wliich the biggeft fhip (fuppofe of an hundred tuns) can 
“ be feen from the fhore. 

“ 4. The diftances, at which, from the talleft (hip, the next land may be feen. 

“ 5. The didance, unto which an open boat of certain dimenfions dares ordinal 
“ rily go a fifhing into the fea. 

“ 6 . The didance from the Ihore into the fea, at which the beft gun can carry 
“ or fhoot with effedt. 

“ 7. The like diftance, with refpe< 5 t to a mufket, or the biggeft killing inftru- 
“ ment, that the ftrength of a man can wield or ufe. 

“ 8. The diftance, at which from fea a man, or other the biggeft animal or 
“ thing, can be feen to move on the Ihore. 

“ 9. The diftance a man on horfeback can ride from low-water-mark into 
“ the fea, and throw a dart, ftioot an arrow, or bullet, out of fuch a gun as he 
“ can carry thither. 

“ 10. The diftance from the fhore, until no ground can be ftruck by an ordi- 

nary deep fea-lead, fuppofe of an hundred fathom * all which diftances and 
“ dimenfions of a coaft will be longer and ffeorter, according to feveral accidents 
“ and circumftances eafily conceivable without further mention. 

“ So what is meant by the fhore or coaft of France, upon which an Englifh- 
** man may not fifh without breach of peace, is unknown to me from any thing 
“ I ever yet read or heard difcourfed, even by perfons concerned as far as blood 
“ in thofe matters; and it is not yet clearly demonftrable, were the cafe put 
“ vice verfa. I have met with a paper feeming to be a declaration, or intended 
“ declaration, from his late majefty of blefled memory, made in council, as .1 
“ guefs, between the years 1630, and 1640, wherein are thefe words, viz. 

“ And therefore, to avoid all difficulties , and colour of controverfies , that may he 
“ Jlirred concerning the bounds and extent , wherein his majefty now profejfetb to yield 
“ peace and fecurity to his friends and neighbours deftring the fame , bis majefty pur - 
“ pofeth to fend plats of thofe limits to be affixed in the moft public places oj his 
“ chief eft fea towns and harbours, &c. 

“ Now, in the maps and plats above-mentioned, I fuppofe the difficulties here 
“ lamented are remedied : wherefore I fhall fearch for the fame plats, and, if to 
“ be found, produce them ; but if not, I fhall then offer my thoughts to the 
“ fame purpofe. 

“ I have here fet forth the difficulties of diftinguilhing between navigable 
“ waters, as aforefaid : and now, by way of remedy, in cafe thofe directive plats, 

D d 2 “ laft 
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“ laft mentioned, intended at leaft to be fet forth by the beft (kill and authority, 
“ (hould not be found, I (hall only offer, as an expedient for the prefent, the 
** following lemmas, viz. 

“ 1. That an enclofure may be made of thofe four (eas, which are com- 
** monly deemed part and parcel of the Englifh empire, by fen(ible and prac- 
“ ticable marks, for an inconfiderable charge, viz. for within one hundredth pan 
“ of the yearly charge, which the fea forces of England have commoqjy cod, 
** and that fo, as nt)' veffel may go in and out of the lame without notice, which, 
“ in brief, is to fay, that there is mare claufible , if not mare claufum. 

“ 2. That it is for the advantage of all princes and dates, who do pretend 
“ to any (hare in the dominion of the feas fo inclofed, wholly to quit the fame, 
** and transfer their whole pretences to fome one of their number. 

“ 3. That the Englifh Empire, befides their ancient rights by cuftom, cori- 
“ queft, and conceflions, are the beft qualified, even in nature, to receive and 
“ adminifter this power ; and that for the reafons following, which, becaufe they 
** are natural, I here bring in, wholly declining the fecond lemma, as purely 
“ political, and fufpending the firft till I find there is no better expedient already 
“ extant j for, it being a matter of art, it might have fitted this prefence well 
** enough. 

** I fay, the natural reafons for otrr fovereignty of the feas are thefe, viz/ 1. Sup- 
41 pofing, for inftance and illuftration fake, the mare claufum we intend, to be the 
“ feas comprehended within a line, beginning but even at the ifle of Scilly, and 
** palling thence to Cape Clear in Ireland, thence to the Durfyes, and thence 
“ again to the north-wefterrhoft part of Ireland, thence by the Hebrides weft- 
“ ward to Scotland, thence to Cape Van Staten, then to the Naze of Norway, 
«* thence to the next land of Jutland, thence to the Elb’s mouth, thence by 
** Holland, Zeiand, and Flanders, to Calais, thence to Hcyfant in Britanny, and 

thence to Scilly where we began : I fay, Firft, that the king of England hath 
“ thrice a(s milch (hore, as the king of France, Spain, Denmark, the dates of 

Holland, with the towns of Hamburg, Embden, and Bremen, put all toge- 
u ther, do poffefs •, airid, though the Baltic Seas were added to the inclofure laft 
** mentioned (the Sinus Bodicus excluded, lying without the latitude of Cape Van 
“ Staten) the king would have as much (hore as all the princes and dates afore- 
** mentioned (adding the king of Sweden, with the eledlor of Brandenburg, the 
“ towns of Lubeck and Dantick) alfo have : nay, if the Bay of Bifcay were alfo 
** added as a third enclofure to the other two, the king of England hath ftill 
“ more (hore within all the faid three enclofures taken as one, than any two of 
“ the aforementioned princes, who have the moft within the fame : all which 
u may be feen by the maps. 

2. The ides of Great Britain and Ireland do lie about the middle of the line of 
4 ‘ trade, extending itfelf from Archangel in Rufiia, round about by Ireland to 
“ Tangier, and through the whole Mediterranean Sea to Conftantinople. More- 

“ over, 
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“ over, Ireland (lands in the face of the New American world, which doth al- 
“ ready, and will every day, more and more beget a vaft trade ; nor have France 
“ Spain, and Portugal, which alfo have the fame afpedt to the new world, half 
44 fo many ports and, conveniences for the new world’s trade, as the king of 
44 England’s countries have. 

44 3. About three quarters of all (hips of the feveral European nations trading 
“ to the Eaft Indies, Guinea, the Streights, and America, muft pafs, in their 
** voyages thither, between Scilly and Heyfant, or between Scotland and Nor- 
“ way ; all which paflages we fuppofed may be enclofed as aforefaid, and as (hall 
“ hereafter be better explained. Moreover, the great magazine of naval provi- 
“ fions, as timber, plank, boards, iron, hemp, pitch, mails, and tar, as alfo of 
44 corn, muft have vent through the fame paflages. 

44 4. The great fiflieries of the old world, particularly that of herrings, (the 
“ Indies of the Hollanders) is within the chief of thefe three enclofures, and 
“ within the fame is the greateft market and confumption of all the French 
“ bulky commodities, of wine, brandy, fait, paper, and their fruits. Moreover, 
44 againft this enclofure are the greateft fiflieries of the new world, namely about 
“ Newfoundland. 

<( And, laftly, through the aforementioned paflage muft the Greenland and 
•* Mufcovy trade be managed. 

44 5. The king of England and his fubjefts have already more (hipping of war 
44 and trade, than any two of the princes aforementioned, the dates of Holland 
•* only excepted, who have little other wealth : but he hath four times as many 
44 fubjedts as that ftate hath, who, when they find it their intereft to look after the 
•* dominion of the feas, may alfo bear the fame proportion to the Hollanders, 
“ even in naval ftrength alfo. 

44 6. It hath been (hewn by a great obferver, that the king of France is, or 
44 may be, fuperior to the king of Spain in naval force •, but, withal!, the king- 
44 dom of France is under natural and perpetual impediments of ever being as 
44 powerful at fea as either the Englifh or Hollanders now are. 

44 7. The fituation of Denmark and Sweden is fuch, in comparifon of Great 
44 Britain and Ireland, with refpeft to this dominiop, that the Englifh can do 
44 more towards it with two, than they can do with four. Nor are the Danes and 
44 Swedes any thing as to this matter, unlefs they could be always as one, which 
44 the likenefs of their intereft will feldom fuffer them to be. 

44 8. Great Britain and Ireland are under an abfolute neceflity to be ftrong in 
44 (hipping and fea foldiers, to defend themfelves from foreign invaflon •, which 
44 foldiers are alfo held beft for fuppreffing any domeftic infurredlions amongft 
44 themfelves. Now, fixty thoufand men at fea is near treble the force, that ever 
44 any enemy appeared with againft England, and yet may be maintained with 

44 one 
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“ one fixteenth part of the expence of the king of England’s fubje&s : the raifi- 

“ ing of which one fixteenth part can be no fenfible calamity upon his fubje&s, 

“ iince few can difcern the quantity and quality of the commodities they fpend 
“ and ufe, within one fixteenth part of the fame. 

“ Wherefore if, as it was before faid, it be the intereft of all princes and dates, 
“ who have lhare and fhore within thefe enclofures, to transfer their power to 
“ fome one of their number, to prevent beliiim omnium contra omnes concern- 
“ ing the fame : And, fince the king of England hath already fo fair, fo pro- 

“ bable, and fo ancient, a claim to this power, which neither he nor his fub- 

“ jedfs will ever quietly part with •, I conceive, that it is the intereft of the faid 

princes, for the additional natural arguments above mentioned, to refign and 
“ confirm the faid power and authority unto him, without further trouble, and 
“ efpecially fince his people, knowing their rights and interefts therein, can other- 
“ wife, if occafion were, compel them thereunto. 

“ We have hitherto fpoken of the differences of navigable waters : we fhall 
** in the next place purfue to define and diftinguifli fome other particulars relating 
“ to the premifes, as followeth : in order whereunto we next fay, that 

“ A river is a channel, whereby frelh waters rifing out of fprings and collected 
“ rain waters, return into the fea conftantly and continually : whereas brooks are 
“ not only fmall rivers, but rather channels, which run with waters, not con- 
“ ftantly, but only at fome times and feafons. The mouth of a river is the 
“ place, where the river joins with fea ; and the head of a river is fometimes 
“ taken for the fmalleft fource and beginning of it j but fometimes for fome 
“ headland, even without the mouth of the fame : as for example, an head -land 
“ near Havre de Grace in France is called the Seine head. Nor is it incongru- 
“ ous to fay, that the head and the mouth Ihould be near, if not within, each 
“ other : whereas the beginning of that river and its head in fome fenfe is many 
“ leagues fouthward of Paris. I mention this of names, becaule it is of great 
“ concernment in the fettling of new colonies in America, the boundaries whereof 
“ are, for the moft part, rivers j and it is fit it be very clear what is meant by 
“ the head of river : as for example, there is now, or was very lately a con- 
“ troverfy depending upon this very point, whereby the Boftoners in New Eng- 
“ land claim the provinces of Hamplhire and Mayne to be under the jurifdidlion 
“ of their province, while yet there are two diftin£t colonies and goverments 
“ independent from Bofton, according to the various acception of the word head 
“ of a rivtr in the refpeftive patents, whereby they are granted ; for, if the 
“ breadth of Bofton province be the diftance between the two parallels palling by 
“ the fmall inland beginnings of the two rivers, Charles and Merimac, then the 
“ three abovementioned province are but one. 

“ But if by head be meant certain points near the mouths of thole two rivers, 
“ then are they three ; which is a vaft -difference, and toucheth eftates, and might 
“ touch the lives of many concerned perfons. 

“ An 
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44 An haven or harbour muft have thofe feveral following qualifications, viz. 
“ 1. Stiff" ground to hold anchors. 2. Free from rocks or (harp (tones, which cut 
“ cables. 3. The ground foft and oofy. 4. Either water enough to ride afloat 
“ at low water, or elfe the ground to be of eafy declivity, that when a vefiel 
“ begins to ground upon the ebb, (he may be foon fattened in lhallower water, 
“ and when a veflel floats upon the flood, fhe may be foon hauld out into deeper 
“ water, to prevent knocking by the rifing and falling of the fea waves j whence 
“ it happens, that a fhip becalmed on large flats, fuch as are between Gravefend 
“ and the Downs, is in the fame danger, as if fhe were taken with a ftorm ; for 
44 not being able to move forward, fhe muft come aground in the ebb, and if the 
“ fea grow when fhe comes to float again, lhe may be beaten to pieces, having 
“ no deep water to be hauled into. 

“ 5. A harbour muft have head-lands to break the violent influences of the fea, 
“ with what wind foever they be forced in ; and fuch an one is called landlocked. 

“ 6. The lands muft not be fo fituate for hight as to gather great quantities 
<( or gufts of wind, called flaws, coming on a fudden. 

“ 7. The water muft not be too deep, perhaps not above eight fathom j for 
' “ in fuch, the cable making an acute angle with the ground and furface of the 
44 fea, prevents the veflel’s head being pulled under water, as would be, where the 
“ cable is more upright and perpendicular, and where the difference of the rifing 
** of the fea is greatcft. 

“ A creek is a fmall harbour, or harbour for fmaller veflels. 

A port is an harbour fo fituate, as that fhips may be prote&ed within, and 
44 into which none can pafs in or out without leave of the land •, and a place 
44 within, which a fmall boat may go a fhore at all times. 

44 A road is a kind of half harbour, where is good anchorage always, but not 
44 protection from all winds at all times. 

44 What thofe diftri&s and precin&s of fea be, which are commonly called the 
44 king’s chambers, appear not to be publickly afcertained ; but I guefs them to 

44 be a kind of fegment of a circular fpace, where the land is the arch, and the 

44 chord is a line drawn between two head-lands within ken of each other. 

44 The principal ufe of the fea and rivers is for eafier carriage of commodities : 

44 for we fee, that a tun of twenty hundred of feacoal is brought near three 

“ hundred miles for about four (hillings •, or at fix (hillings and fix pence per 
“ chalder, which is in weight about thirty-three hundred : but the land-carriage 
44 of the fame by waggon would be about fifteen poundr, viz. feventy-five times 
44 as much, and on horfeback above an hundred times as much ; horfe-carriage 
“ being in proportion to wheel-carriage as three to two: therefore, we may fafely 
44 fay, that the carriage of coals from Newcaftle by wheels would be intrinfically 

“ fixty 
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“ fixty times dearer than the prefent fea-carriage ; but the fea-carriage of coals 
" from London to the Land’s-End of England would be treble of what the fame 
•* is from Newcaftle, viz. about twenty fhillings per ton, from whence, by the 
*« way, may be noted, that the freight of Ihipping fwells chiefly from their at- 
“ tendances and waiting on their trade, not on the very value, of the labour, 
•* and when they neither ftay for loading or unloading. Wherefore, more com- 
“ monly and pradically fpeaking, the ordinary proportion between fhip and 
<* wheel -carriage is about one to twenty •, and of inland water-carriage to wheel- 
“ carriage, as one to twelve. Wherefore we may generally fay, that land to 
“ water-carriage is as about fixteen to one. Now, if the longeft land carriage 
** in England do coft about three half-pence per pound, and the middle rate be 
“ three farthings ; and, that nine parts of ten of all goods imported and exported 
** is not worth four pence per pound, one with another, fuch as falts, wines, 
corn, ftaves, timber, board, fruits, iron, lead, &c. it follows, that the diffe- 
“ rence between land and water-carriage is greater, than the gain, which any 
merchant hopes to make ; and thence it comes to pafs, that the place, which is 
“ molt commodious for water-carriage, has vaft advantages over all others for 
“ gain by trade. And fuch a country is Holland, whereof no part is one quarter 
“ of a mile from fome navigable water, navigable at all times and by many 
ways, viz. by corns or poles within board, by draught of men or horfes from 
“ the ihore, by oars and foils, without the impediments of tides or currents, 
“ land-floods, &c. 

** From thefe conflderations we come to frame a fcale or meafure, whereby to 
“ determine, how much any country is better, one than another, for water-car* 
“ riage, fuppofing, that all the inlands are rivered alike : and this is done by 
“ determining how far any country, and all its parts at a medium, are diftant 
“ from thefea. In order to which, i. compute the fquares of a mile in fide, 
** which the fuperficies of any country doth contain : next, compute the miles of 
“ the perimeter fhore belonging to the fome : then dividing the fquares of the 
“ fuperficies by the miles of the Ihore, the quotient will give the breadth of the 
** oblong, or parallellogram, which the faid country is equal unto in point of 
“ adjacency to the fea ; half which quotient, or breadth, is the middle diflance 
“ fought for : a colledtion of which diltances will make a fcale, wherein the con- 
“ veniency of each country for carriage may be computed, according to which 
** fcale, as I remember, France is eighty*fix, England twenty- four, and Ireland 
** fifteen, miles diflance from the lea. 

“ From hence alfo may be drawn another ufeful rule to know, of what ad* 
“ vantage it is to plant or preferve timber in England or Ireland or any where 
“ elfe for, in Ireland, for example, the price of timber can be, i. but fifteen 
** miles land-carriage, or ten fhillings per ton. 2 . Freight of the fame from the 
“ place, where it grows mod plentifully, fuppofe Norway, which may be from 
“ twelve to twenty more fhillings, together with the wood-leave, hewing and put- 
“ ting on board, which feidom, in woody fhores, amounts to ten fhillings more i 
from whence it follows, that timber in Ireland will never be but about forty fhil- 
** lings per ton, even although not a flick grew in the country ; and confequently, 
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** this being known, one may compute, whether the lands and labour of Ireland 
“ can be applied to more advantage of other kind, than by the planting and 
44 culture of timber. 

“ Thefe confiderations force me to fay fomething of navigable rivers, and of 
44 making way lor more inland water-carriage, upon which account I briefly fay : 

“ ». That a perch of river five feet deep, and about fixteen feet broad, may 
44 be made at four pence per yard cube, for lefs than twenty (hillings per perch, 
** where the ground is fit to hold water, and is not too contumacious by reafon 
44 of rocks and other impediments fo that a mile of fuch excavation may be 
44 had for about three hundred pounds. 

“ 2. That in mod cafes it were better and cheaper to make new channels of 
“ juft depths and breadths, than even to bank the rivers already in being, and to 
44 repair all the inequalities of them, making ufe of the water of the old natu- 
“ ral rivers, which is to be let into the new ones. And hereunto we offer. 

“ 3. That thefe new channels need be no broader than that one boat may 
44 pals, which may be, if, at every quarter or half mile’s end, a fmall dock were 
44 added to the fide of the channel, into which, upon meeting of boats, which 
“ cannot pafs by fide by fide, one of them might put in till the other be paft by ; 
44 or, without thefe docks, the fame thing may be performed by appointing 
“ certain times for defending, and other like times for afeending, of boats 
“ to pafs. 

44 4. Where the beginnings of rivers do lie higher one than another, or where 
“ feveral rivers do rife out of one great mountain in the feveral hights of itj 
44 there mult be fitting contrivances to join them, other than the locks and fluices 
44 now in ufe, which are impracticable, where the difference is above twenty feet, 
“ or thereabouts t I fay, provifion may be made to comply with a difference of 
“ about one hundred feet. 

“ 5. In order to the perfecting of this work, fuch contrivances muft be had, 
“ as to furnifh any channels fit for the purpofe, which of itfelf has no water at 
44 all, with fufficient water from elfewhere. 

“ 6. A neceflary preparation to this work is a map of the country, exprefling, 
44 not only the plain or level thereof, but alfo all the inequalities and diverfities 
44 of its furface as to figure and matter, with the mean quantity of water, which 
“ is in every river of fuch county, and with the mean quantity, which paffes 
44 through it in an hour, or any -other afligned fpace or time. 

44 7. To know, whether navigabling of rivers would be a thing of profit, a 
44 computation muft be made, which is moft eafy, of the annual charge of land- 
“ carriage to and from London, and between perhaps twenty other emporia of 
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" the kingdom j as alfo an eft i mate of the numbers travelling to and fro between 
“ thofe places. 

“ 8. There muft be a law for purchafing all ground fit for this purpofe at 
44 moderate rates, and for fending all malefactors not deferving death, and all idle 
“ perfons, to this work. 

44 Having premifed thefe eight particulars to encourage this work, I (hall 
44 bring one computation, which, without the others above mentioned, is of it- 
“ felf fufficient to fupport this defign ; which computation confifts of thefe fol- 
44 lowing branches, viz. 1. That but one year of three is time of war. 2. That 
“ the intrinfic value of Newcaftle coals is not above fifteen Ihillings per chal- 
dron, under which rate, within thefe forty years, they have been boughtand 
44 fold at London. 3. That in time of war they are at a medium fold for forty - 
five (hillings a chaldron. 4. That about three hundred thoufand chaldron are 
f* yearly brought into the port of London. 

44 From all which it follows, that London in the years of war pays four hun- 
44 dred and fifty thoufand pounds extraordinary for coals, that is, the one third 
“ part of the fame at a medium in times of war and peace, which is one hun- 
4 ‘ dred and fifty thoufand pounds per annum. Now, if the purchafing of a per- 
“ petual convenience, worth one hundred and fifty thoufand pounds per annum, 
44 be worth as many years purchafe as land, the value of this convenience, at 
fifteen years purchafe, is worth two millions and two hundred and fifty thoufand 
“ pounds. 

44 Moreover it is certain, that there are coals fomewhere within one hundred 
" miles of London ; and, if a navigable channel could be made, as aforefaid, be- 
44 tween fuch place and London, at the rate of three hundred pounds per mile, 
“ then the purchafe of this conveniency would coft but thirty thoufand pounds » 
44 or, if you pleafe to comprehend all accidents, ten times as much, viz. three 
•* hundred thoufand pounds : yet fuch charge is not the one feventh part of the 
“ two millions two hundred and fifty thoufand pounds, above mentioned. 

44 The objection againft this defign is an opinion, that it is better for England 
“ and London to fetch coals from Newcaftle, than to have them at Blackheath, 
44 Now, it becoming not this place to ramble too much out of the bounds of 
44 natural philofophy, I take the boldnefs to fay, that fuch afiertion is abfurd, and 
44 infers, that it were better fetch cinnamon from the Eaft Indies to heat our 
“ ovens in England, than to ufe furz or faggots for the fame. 

44 To conclude this matter, I fay, to the beft of my underftanding, that if on© 
44 thoufand miles of new navigable channels were made in fitting and pa(T- 
44 able places of England, the conveniencies arifing from the fame could not 
44 coft three years purchafe, befides the employing and punilhing of all idle 
44 perfons. 

44 I 
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“ I fay further, that, if this were done, the ports of England would be fewer 
“ and better, and the kingdom more fecure from invafion, and interruption of 
“ trade, and alfo from the diftradtions and tumults, which may happen among 
“ poor and mutinous people upon the want of commodities of neceflary- and 
“ daily ufe. I am fenfible, that what I have here faid is rambling and extrava- * 
“ gant, and a fign of m y want of natural philofophy. I fliall now therefore 
** return, as well as I can, and give you my thoughts of a few other roifceltany 
*' matters relating to water, of which you are to expert no coherence. 

• ** The firft 'whereof is, that fomewhere about Stafford (hire is the higheft 
“ ground of England, and the place, as many do think, of greateft longevity* 

That it is the latter, we muft expert the proof from thofe fcales of falubrity 
“ and longevity not long fince propounded by a member of this Society ; and as 
** to the former, which is the highernefs of the land, it isvifible from the in- 
“ fpeftion of any map of England *, for therein it will appear, that Gloucefter is- 
“ near of equal hight with the fources of thofe rivers, which make the Thames ; 
“ and that Gloucefter, fituate towards the mouth of the Severn, is lower than 
“ the fources of the Severn, which are in Staffordfhire. z. The fources of the 
“ Humber and Trent are not far from the fame place. 3. The rivers, which 
** run from about the fame place into the Irifh Seas, are fhort and fwift, which 
“ denotes the fame afiertion of the hight of that place. 


** The next of my Mifcellanies fhall be of land floods. 

“ We often find, that upon news of very ordinary rains, we withall hear now 
“ and then of very great land-floods, where we little expedt them the reafoit' 
** of which Teeming wonder I take to be this •, 1. Suppofing rain or fnow 
“ (which is accumulate rain) to fall, not univerfally, but on fome certain fcope’ 
“ or area of ground, fuppofe of four miles fquare, or of four miles diameter ; 
“ it is.apparent, that, if this rain or fnow fall upon a concave piece of ground 
** of that dimenfion, of the (hape of a bafon, or rather of a tunnel, having a rent' 
“ in its bottom, there muft be a great flood, for that all the waters falling on- 
“ the whole muft vent at fome point- like place t' whereas, if the fame fcope* 
“ of ground were a convex, the rain would fall and difperfc itfelf every way, 
“ and have a vent of twelve miles about, which, in the other cafe, was but a* 
“ point, or fmall fcope, perhaps of a quarter of a mile. The two cafes, which I* 
“ have put, are the twp extreams of this notion ; but as the fhape of the land 
“ partakes more of one or of the other of thefe extreams, fo the effedt.will -be. 
** Now, the fudden thaws of great accumulations of fnow, joined with great 
“ rains, is but a common caufe of land- floods : but what I have here faid is 
“ intended to folve the anomalous appearing of land floods, befldes expe&ation. * 

“ And now, perhaps, it will not feem lefs wandering than the reft of this 
** difcourfe, if we get up into the air, and cdnfider the way of birds over great 
** feas, which is the ad of my mifcellanies. 

E e 2 ** 1. That 
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“ 1 . That birds do pafs over great Teas, and do readily and ordinarily find 
44 their way over them, is well known ; nor is it doubted, that feveral birds, ■ 
“ whofe eyes are but the hundredth part in magnitude to the eye of a man or 
44 ox, can fee much further than either ; although we find, that long telelcopes, 

“ and microfcopes too, do beft perform their feveral ends of vifion. 

44 2. Birds, mounting themfelves higher into the air, can beft evade the impe- 
“ diments of fight, depending upon the convexity of the earth : yet I do not 
“ apprehend, how the betternefs of their fight, or the highnefs of their profpedt, 
“ fhould give them the advantages we admire, of finding their ways over feas 
“ of many kens broad, counting a ken to be about fifteen miles : 1 fay, of fo 
“ many kens as they can fiy over, whilft they can want deep, or fuch food and 
“ other neceflaries, as the land only affords them. Wherefore, ftating the cafe, 
“ or fuppofing that birds can find their way over feas where they cannot fee from 
“ fhore to fhore, the queftion is, by what marks they direct themfelves ? 

44 In anfwer whereuntol firft conclude, thofe marks are permanent ; for other- 
“ wife they could not make ufe of them at certain feafons, and when the air 
“ through which they pafs may be under great variety of winds and clouds. 
“ It cannot be by the fea water alone, for that is liable to much variety. I 
“ conclude therefore, that it muft be by the ground or bottom of the fea ap- 
44 pearing through the water, and giving feveral colours to the fame. For, firft, 
“ it is manifeft, that deep waters have not the fame colours as lhallow ; fea water 
** in a bafon being without colour; but in its own proper place it is green. 
“ Secondly, Coloured water in a conical glafs hath various apparitions between 
** the bafe and vertex of the cone ; that is, thick and thin bodies of water do not 
“ (hew alike. Thirdly, The fea itfelf, when troubled and moved with land, is . 
44 not alike green, and all fea water has fand in it, for the white foam of the 
“ fea is fmall fand. 

“ 4. As a coloured varnilh fpread over feveral-coloured grounds would fhew 
44 of feveral colours, fo alfo the fea water, which is fuch a varnilh fpread over the 
44 bottom of the fea, is of feveral colours, as the fands and weeds there are ; 
44 and alfo their feveral diftanees from the furface will, and muft, appear in fe- 
“ veral colours. 5. Being within the body of a cloud, or mills, we fee no dif- 
* 4 ference of colours; but beholding clouds at a diftancc, we difcern variety 
44 enough of colour in them. 

44 6 . Hewers, who give directions to pilchard filhers. Handing on high places.. 
44 over the fea, do difcern various colours in the fea, which the pilchards make ; 
44 which colours are not difcernable to. the boats, which are amongft the pilchards, 
44 and at little. diftanees from them. 

“ 7. I myfelf have taken notice, that a fiioal fea, looked upon from very high 
* 4 land, doth appear of different colours : from all which I infer, that the fea, feen 
44 from fuch hights, at which birds do ufually fly, doth appear in feveral refpeCts 
44 of diftinCt colours, of feveral lbapes and dimenfions ; all which put together, 
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“ are as good marks as can be defired. Now it is likely, that in all weathers the 
44 colours are not wholly (though proportionably) alike, but in all times the (hapes 
44 and dimenfions appear the fame, or at lead in the fame fituation and regards 
44 one towards another, which is enough. For, if my direction be from a triangle 
44 in the eaft, to a fquare in the weft, lying within ken afunder, it is no matter, 
44 whether their colours do now and then differ, or whether the corners of the 
44 triangle and the fquare do fhew now a little (harper, and at another time fome- 
44 what blunter. It is fufficient, that I fee a triangle, fuppofe half as big as the 
44 fquare, lying eaft and weft from each other, and at about (fuppofe) three miles 
44 diftance ; for the diftance and pofition will not alter, and the difference in figure 
44 and magnitude not very much : and, laftly, even the colour itfelf will change 
44 according to fuch rules as may be known. Wherefore I conclude, that birds 
44 crofting the lea have fufficient fixed marks for their dire&ion. 

44 The fourth Mifccllany is of the Mediterranean Sea. 

44 I remember, that long fince I heard it agitated in this Society as an illuftri- 
44 ous problem to give the reafon, why the Euxine and ocean both running into 
44 the Mediterranean, as alfo many rivers, why the faid fea doth not run over, 
44 and by what ways it doth empty itfelf of what it doth vifibly receive. Before 
44 I advance further hereupon, I am to acquaint you, that one Mr. Sher.es, who 
44 hath long ferved his majefty at Tangier, hath an elegant piece ready for the 
44 prefs concerning this fubjedt, and that I had (though mediately) from him this 
44 fuller account of the phaenomenas following. 

44 1. That the ocean runs into the Mediterranean at the Straits mouth about 
44 nine months in the year, viz. from February to November. 

44 2. That the water of the Mediterranean runs backward into the ocean for one 
44 month in the year, viz. December, or about the winter folftice : that in No- 
44 vember and January it ebbs and flows at the Strait’s mouth about fix foot. 

44 3. That about the fummer folftice, the current inward is fo ftrong, as that a 
44 boat of ten oars can but well ftem it. 

• 44 4. That the Levant wind blows there mod part of the fummer, and 
44 that when that wind blows a ftorm outwards, there is a torrent inward of coun- 
44 termoving water. 

44 5. That there are but few and very fmall frefh rivers between the Nile and 
44 the Strait’s mouth, nor any confiderable one between the Strait’s mouth and 
44 Cape Verd. 

44 6 . That the fhore about the Mediterranean is bold and high land. 

44 7. That the Mediterranean is in the middle of a vaft continent, excepting, 
44 on the weft fide where the ocean enters it. 

44 8. Spouts 
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44 8. Spouts are more frequent here than in any other leas. From thefe eight 
44 phenomena he concludes, without fubterraneous communication with the Caf- 
“ pian Lake, and without fancying that the water, which comes in at the top, goes 
44 out again at the bottom, he concludes, (I fay) and I concur with him, 1. That 
44 the Mediterranean is exhaled by the power of the fummer fun exhaling its wa- 
“ ters into vapours. 

44 2. That thole vapours are the Levant wind rulhing outwards, as through the 
** roftrum of a limbeck placed eaft and weft. 

44 3. That thele exhalations fall down and condenfe without and beyond the 
** mountains, which as lips encompafs this fea ; as appears by the paucity of 
“ rivers falling into it, and confequently this fea, raifed in vapours, is carried 
“ into the ocean, where being condenfed, it fwells the faid ocean, and from thence 

is fent back into its own finus, with a ftrong current, becaufe the paffage is but 
“ narrow. Moreover, the exhalations aforementioned condenfing beyond the 
44 faid lips, do fumilh water to many other rivers, which fall into the ocean, and 
“ thence back into the Mediterranean. 

44 4. When ho vapours are raifed or fent out, as in December, the Mediter- 
“ ranean fets outwards ; but when it doth neither fet in or out, then the tides 
44 play their parts as elfewhere. Upon this occafion I put you in mind, that 
44 you were told by Mr. Henshaw, that in the narrow of the Baltic, near Cro- 
** nenburg and Copenhagen, the wind and Teas, going the fame way, do not 
44 violently oppofe each other, as in the Mediterranean, where, as was faid, a 
44 ftorm of wind outwards makes a torrent of water inwards. 


44 The fifth Mifcellany is, of the getting or lofing of the fea, and of bold 

“ Ihores. 

44 Where fome winds are ftronger than others, and blow more frequently, there 
44 the Ihores muft change ; as at Dublin, the wefterly winds being far more fre- 
44 quent and ftrong, the water leaves the coaft and impairs the harbour : and this 
44 predominancy and fouth-wefterly winds in the channel between England and 
44 France may be a fufficient caufe, why the Ihores are bolder, and ports morfc 
44 frequent, on the Englilh than on the French coaft. 


“ The fixth Mifcellany relates to the faltnefs of the fea. 

44 The water of the fea is not fait, becaufe the fun hath exhaled the frelh water 
44 from it i for if thirty- nine parts of forty of frelh water be evaporated, the 
44 remainder will not be fait as fea-water is : but fuppofing it were, then it muft 
44 follow, that there is fomewhere or other forty times as much frefh water as 
44 there is of fait- water in the fea; and this thirty-nine parts of forty of frefh- water 
44 muft be fomewhere between the fea and the fun. Now, if the fea in the deep- 
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“ eft place be three miles perpendicularly deep, we may fuppofe the lea, one 
“ place with another, to be half a mile deep. Wherefore there mult be a body of 
“ frelh water about twenty miles thick covering the whole globe of the earth : 
“ and if this water be in vapour, the fphere of vapours made of ten miles thick 
“ of water mult be fome thoufand miles thick -, whereas there are no clouds ten 
“ miles high. Wherefore this opinion is very abfurd ; for in no country of the 
“ whole world does the frelli-water, which is vifible, feem to be X V of the fait or 
“ fea-water in and about the fame. It is objected, that the fea is frelh below 
“ the furface : but we deny the fad, as not confirmed by experiment, and againft 
“ reafon ; for falt-water being XT part heavier than frelh, will not fwim upon 
“ it, but the contrary : nor doth the cryftalizing of fait in falc-pans in the top 
of them mend the matter ; for the induration of brine into cryftals is where 
“ the greateft heat is, viz. in the top of the pans, according to the common 
“ experiment, that the bottom of a boiling iron or brafs-pot, taken off the fire, 
“ may be fafely touched with the flat pf ones hand, whereas the top water will 
“ lcald vehemently. 

“ Wherefore, fuppofing fea-waters were created frelh or fait, it feems a more 
“ natural queftion (becaufe there is more fait than frelh-water) to fuppofe all 
“ were fait, and then to enquire, how rivers and other fhallow inland waters come 
“ to be frelh, rather than fuppofing all waters to have been originally frelh, to 
“ leek why the fea is fait ; for that a little frelh water may be made out of much 
falt-water is molt obvious by rains and the common diftillations. 

“ But if one would know, why the fea is fait, we mult have recourfe to fome greater 
“ body than the fea ; that is, to the whole bulk of the earth, over part whereof the 
“ deepeft fea is bur a varnilh, the earth being above feven thoufand miles thick.; 
“ and the fea no where three miles deep. Upon this method of enquiring, we 

“ fay, that every part of the earth contains fait of one kind or other; that every 

‘‘ plant yieldeth a fixt fair, not unlike common fea- fait. We know there be 
“ falt-fprings and brine-pits rifing out of the earth, and that there be rocks of fait 
“ in many places. Wherefore it is not to be wondered, if the waters, as well as 

“ the earth, have their lhare of fait alfo ; for as in fea -water about the forty or 

“ fiftieth part is fait, fo in many earths it is the fame, and confequently a thing 
“ not to be wondered at. That fome feas may be falter than others, may be 
“ from the different quantities of fubtcrraneous fait, which it meets with. That 
“ frelh-water may be found in the bottom of falt-fea is more difficult to conceive, 
“ fince the falter is heavier : but this is not difficult to him that confiders, thac 
“ frelh waters may be Ihot by a fit fpring through falc-water without much mix- 
“ ture ; nay, that fire may be fhot through water without quenching ; for a gre- 
“ nado falling into a mill-pond has been leen to drive away all the water from 
“ about it, and to burn for a little while as on dry ground. So a fpring of frelh- 
“ water, fed from a mountain much above the fea, may, like garden-fountains 
“ fupplied from cifterns on high turrets, boil up through a fmall body of fait- 
“ water. Parallel hereunto is the eruption of hot fprings through cold waters^ 
“ which in many places have happened. 

“ The 
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“ The feventh Mifcellany is of tides and currents. 

** That the furfaces of agitated waters are not true levels is plain from experi- 
ments of all forts and fizes ■, for water moved in a trough is not fo : and the waters 
“ in the canal of St. James’s Park, when the wind blows hard right up and down 
“ the fame, are vifibly feen to accumulate on the leeward end ; and when winds 
“ blow long into fome capacious bays, then upon the ceaiing of fuch winds, the' 
“ water returning back towards its level makes a current, fuch as are often met 
“ with in navigations. Hence it comes to pafs, that the tides rife higher at fome 
“ places than at others •, as, for example, in fome of the finules in the weft of Ire- 
“ land, which have a near communication with the vaft Weftern Ocean, there the 
“ tides are neither rapid, nor is the difference between the hight of the water at 
“ full fea and low water much : but in the Severne, where the ocean comes in,' 
“ as into the wide end of a horn, ftill ftraitning itfelf, there the tide runs ftrongcr 
■“ and ftronger, and alfo the further it goes up with the land, and the difference 
“ between high and low water at the bottom of fuch indraughts, as at Chepftow,. 
“ bridge, is above thrice what is in thofe parts of Ireland above-mentioned. 


“ The eighth Mifcellany is of the various courfe or running of tides. 

“ The laft thing I (hall trouble you with, is the reafon of the leeming whim- 
“ ficai and diforderly motion of the waters at feveral dates of the tides. That 
“ water fhould run or flow from north to fouth till half flood, and then quite 
“ contrary, as may be feen about Anglefey, where the fea comes in at one end of 
* ( the illand, but comes not in at the other end till it hath accumulated water 
“ enough to pafs fome mighty bank, but then comes in with fuch a violence, as 
“ doth repel the firft more gentle motion of fewer and weaker waters. And 
“ what h ippens in diurnal tides, happens by parity of reafon in neap and fpring- 

tides : and this lujus natura is very great, and feems ftupendous in fome of the 
“ weftern iflands of Scotland, as I have heard that memorable fellow and friend 
“ of this Society, Sir Robert Moray, defcribe them. 

** But there is nothing in this irregularity, which may not be mechanically ex- 
M plained, and even reprefented to the eye upon fuch figurations of the bottom 
“ and fides of the fea, as were not long fince fent to this Society by the favour of 
** prince Rupert.” 

Mr. Oldenburg read a letter to himfelf from Mr. Hevelius, dated at Dant- 
zick, 25th March, 1675 k , concerning his obfervations of the laft eclipfe of the 
moon, nfh January, 167^, N. S. 

April 15. A defcription of Monf. Leibnitz’s watch was read, wherein was 
explained the principle of the exa&nefs of the pocket-watches of his invention *. 

k Letter-book, vol. vii. p. 133. It is printed . 1 Letter-book, vol. vif. p. 213. See Philofoph. 
in the Philofoph. Tranfaft. vol. x. n° 1 13. p. 289. Tranfadl. vol. x. n J 113. p. 285. Sc Journal Des 
:for Apri[, 1675* Sjavans de 25 Mars, 16/5. 
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His letter to Mr. Oldenburg concerning it, dated at Paris, 30th March 1675, 
contained likewife his remarks on feverai algebraical fubjefb relating to Mr. James 
Gregory, Mr. Newton, and Mr. Collins, together with the different fenti- 
tnents of the Parifian aftronomers concerning common and telefcopical fights. 

Mr. Oldenburg read a letter to himfelf from Dr. Beal, dated 3 ill March, 
1675, concerning fome advantages, that may be made by ingrafting in roots, as it 
had begun to be tried by Mr. Lewis, for the fpeedy raifing of an orchard and 
a grove, ora nurfery of mulberry-trees, and for the alteration or mixture of vege- 
tables : and how to make one tree or (lock bear many, much differing, kinds of 
fruit, as apples, pears, nuts, grapes, plums, and cherries. 

Mr. Oldenburg read a paper' in Latin, of Dr. Vossius, containing fome con- 
fiderations upon Mr. Hooke's animadverfions on his former papers, concerning the 
fpots of the moon and the Archimedean buming-glafles. 

Mr. Hooke remarked, that a good obferver would fee, that the tops and fides 
of the circular ridges, that furround the fpots in the moon, are enlightened gra- 
datjm t and not alike, and all together ; which latter muft be the cafe, if Dr. Vos- 
sius’s hypothefis were trtie. 

He appealed to the members prefent, whether parabolical fpeculums were not 
better for burning than fuch flat ones, as Dr. Vossius infilled upon. 

Dr. Vossius’s paper was ordered to be regiltered 

April 22. Dr. Wallis’s printed difcourfe concerning gravity, read before the 
Society 1 2th November, 1674, was prefented to it. 

Mr. Boyle’s Difcourfe concerning the mechanical product on of Tafles was read ; 
wherein he proved by twelve experiments, that taftcs may depend upon the fize, 
figure, and motion of the faporous particles, and altered or deflroyed accord- 
ing as thofe parts are by various conditions diverfified. 

Thefe experiments were as follow : 

1. To divide a body almoft infipid into two bodies of very ftrong and very 
different taftes. 

2. Of two bodies, the one highly acid and corrofive, and the other alkalizate 
and fiery, to produce a body almoft infipid. 

3. Of two bodies, the one extremely bitter, the other extremely fait, to make 
an infipid mixture. 

* It does not appear in the Regifter. 
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4. Of two bodies, the one extremely fweet, and the. other falter than the ftrong- 
eft brine, to make an infipid. mixture. 

5. Of an inlipid body, and a four one, to make a fubftance more bitter than 
gall or aloes. 

6. Of an inlipid' body, and highly corrofive one, to make a fubftance as fweet 
as fugar. 

7. Of obtaining, without addition from the fweeteft bodies, liquors corrofive 
enough to diffolve metals. 

8. To divide a body bitter in the higheft degree into two fubftances, the ono 
extremely four, and the other perfectly infipid. 

9. To produce variety of taftes in one infipid body, by afibciating it with 
divers menftruums. 

10. To produce variety, of taftes with one menftruum by aflociating it with 
infipid bodies. 

1 1. Of two liquors, the one highly corrofive, and the other very pungent, and 
not pleafant, to compofe a body of a pleafant and aromatic tafte. 

12. To imitate by art, and fometimes even in minerals, the peculiar taftes of 
natural bodies, and even vegetables. 

To this was added an excurfion concerning fome changes made of taftes by- 
maturation. 

It was ordered, that the hearty thanks of the Society be returned to the noble 
author of thefe experiments y and that he be defired to publifli them \ 

Mr. Hooke was put in mind to make trials with the quadrant, for which the 
Society had been at near fifteen pounds expence. 

April 29. Sir Philip Percival, Bart, was admitted a fellow. 

Mr. Evelyn read part of his Pbilofopbical Difcourfe of Earth , relating to the 
Culture and Improvement of it for Vegetation and Propagation of Plants , deferibing 
firft, what he meant by earth y then enumerating the feveral forts and kinds o£ 
earth y and, laftly, fhewing how we may improve it to the ufes of the hulband- 
man, the forrefter, and the gardener. 

He gave, amongft other things, an account of the microfcopical obfervations* 
which he had made of feveral forts both of earth and dungs, to fee, if by thus 
examining the feveral earths and foils, he might detett what rudiments of the 
principles of vegetation there were lurking in them abftraftedly taken. 

* They are printed at London, 1676, in 8vo. in his book intitled, Experiments, Notes, &e. about 
the Mechanical Origin or Production of divers particular Qualities, £jff. 

Having 
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Having proceeded to that part, where he treats of ftercoration, or manuring 
the ground by compoft ; and that fubjeCt being of fuch extent, as to require more 
time than was then remaining, he defired to defer it till another time, viz, the 
13th of May. 

April 30. The Council was fijmmoned, but did not meet. 

May 6 . At a meeting of the Society 

Mr. Oldenburg prefented feveral letters and papers lately come to his hands 
from his correfpondents. 

Firft, a letter from Mr. Grecory, dated at Edinburgh 25th April, 1675 °, 
giving an account of the inclinations and abilities of Sir George Mackenzie of 
Tarbat for a philofophical correfpondence ; who had alfo fent feveral letters, con- 
taining obfervations of remarkable particulars in the Highlands of Scotland ? , and 
promifing more. 

Secondly, a paper written by an anonymous author, containing a conjecture 
about the bladders of air, that are found in fifties, and the manner and organ, where- 
by fifties move to and fro in the water, from one depth to another % 

Thirdly, a defeription of a newly invented water-engine, which by the only 
weight of the falling water (without the force of man or bead, and without 
wind or wheels) (hall raife as much water as you will, and to what hight fhall 
be defired ; and requ iring no more charges than the workmanihip amounts to. 

May 13. Mr. Evelyn continued to read his Difccurfe of Ear tbi and explained 
what advancement of fertility might be expetted from ftercoration and manuring 
the ground by compofts. He enumerated, what compofts may be had from ani- 
mals, vegetables, &c. and intimated, that what feems moft apparently to caufe 
fertility is fait ; yet without determining, that it is only fait or fpirituous nitre, 
which produces that effect : and by inquiring into the feveral kinds of compofts 
and materials of improvement, he hinted the moft genuine and true medicament 
of every foil for arable, pafture, or garden. He inferted a defeription of the belt 
hot-bed, that he knew of : and after he had (hewed, how to prepare, ripen, and 
apply the feveral compofts, which are called the dry mixture, he deferibed the li- 
quid ; and gave feveral confiderable procefies of that kind, ufeful to render the 
earth fertile, and to multiply grain. 

He was thanked by the Society for this ufeful difeourfe, and defired to pub- 
lifh it after it had been regiftered \ 

May 20. Dr. Simpson was propofed candidate by Sir William Petty. 

• Letter book, vol. vii. p. 141. 1 This paper is printed ibid. p. 310. 

t They are printed in the Philofopb. Tran fa ft. ' Regifter, vol. v. p. 5. It was printed at Lon- 

voLx. n° 1 14. p.307. don in 1676, in 8vo, 
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There was read a difcourfe concerning the feveral motions of the feas and winds 
which was a tranflation of part of Dr. Vossius’s Latin trcatife, De Motu Murium 
fj Ventorum , brought in by Mr. Cot wall. 

The author was of opinion, that the fun between the tropics beating perpen- 
dicularly upon the feas, raifes thereby the waters, and fo caufes adefcentand mo- 
tion from eart to weft ; which motion, he faid, produces the variety of winds, and 
likewife of tides, according to the variety of coafts, with which it meets. 

Some of the members reflecting upon this hypothefis, were of opinion, that 
though a hot body held over water would raife vapours from it - y yet it would not 
raife the water itfelf. 

Mr. Hooke produced his telefcope, which being di reded to the fun, rendered, 
by divers reflections, the beams of the fun fo weak, that one might look upon the 
fun with as little inconvenience to the eye, as upon the moon. 

May 27. Mr. Oldenburg produced feveral relations, which he had received 
from his correfpondents. 

The firft was from Mr. Locke, dated 20th May, 1675 *, giving an account 
of fome fillies, that are poifonous, in New Providence, one of the Bahama iflands ; 
'which account had been fent to Mr. Locke from a friend in that ifiand*, viz. 
that the filh> that are there, are many of them poifonous, caufing a great pain in 
the joints of thofe who eat them ; yet do not kill any man, though they are fa- 
tal to cats and dogs : but with two or three days itching the pain in men wears 
off. It was added, that thofe of the fame fpecies, fize, lhape, colour, and tafte, 
are fome of them poifonous, others not the lead hurtful ; and thofe, that are, only 
to fome perfons, and not to others : and farther, that thofe perfons, who have 
been once diftempered by them, have, upon the firft eating even of wholefome filh, 
the poifonous ferment in their bodies revived thereby, and their pain increafed. 

The fecond paper was from captain Richard Taylor, commander of the lhip 
Agnes and Grace, written 30th December, 1674, to Mr.. Benjamin Newland,. 
merchant in London, concerning- a fword-filh, that had ftruck his fword through 
a three inch- plank of that lhip, and thereby rendered it fo leaky, that both the 
pumps could fcarce keep her from> finking, &c. 

The third was from Paris,, 6th May, 1675, giving an account from Monf 
Lemery, how mercury effeCts falivation, viz. by uniting itfelf with the faline or 
acid ferment of the morbific matter,, and, fo by being actuated with the heat of 
the bowels, palling to the head, and fwelling it, and overfpreading the inner part 
of the mouth with cancres, that make the patient feel a pain like that, which 
would be felt, if fome corrofivc fublimate Ihould excoriate fome part of the body. 
Monf. Lemery added, that the falival glandules of the mouth being pricked by 

• Letter-book, vol. vii. p- 234. It is printed in the Philofoph. Tranfaft. vol. x. n 9 114. p. 31a. 
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this fharpnefs are relaxed, and fo come to falivate, which- continues till the faliva 
has cleanfed all the piquant Tales, that kept the vefiels open. 

This hypothefis was thought by Tome members unfatisfa&ory, becaufe the 
mercury will caufe falivation in found bodies likewife. Upon which it was que- 
ried, whether to this mercurial falivation it be not always required, that the 
quickfilver be mixed with fome faline particles or other ? 

Mr. Hooke promifed to bring in his heliofcope perfe&ed ; and likewife another 
experiment. 

June 3. There was read out of the Regifter a difeourfe of Dr. Jackson, a 
phyfician in Chdhire, giving an account of the fait fprings of that country; 

Mr. Hooke took occafion from the mention made in that difeourfe of an ex- 
traordinary hole, to relate, that he had been informed by a friend of his, living at 
Briftol, that near that city there was a hole of an extraordinary depth, in which 
at a great diftance from the furface of the earth there ran a river, which being 
founded was found' of a vaft depth. . He faid, that he was promifed a more par- 
ticular account of the obfervables of that place. 

Dr. Daniel Coxe made mention of a mountain in Brafil deferibed by Por- 
ch as, which the people can go into at a hole in one fide, and come out at- ano- 
ther hole on the other- fide. 

Mr. Hooke related; that there was a place in Che (hire belonging to the lord 
Brer eton, where men having dug to a great depth for water to make fait with, 
but having met with none, lighted at laft upon a ftiff clay groundj which when, 
they had bored into about five or fix feet, the fait water from underneath the 
faid bed of clay gulhed out with fueh great violence, and in fuch a great quan- 
tity, as to fill the well, which- was fome hundreds of feet deep, to the top. 

This gave occafion to fpeak of the origin of fprings and rivers ; feveral of the 
members being ot opinion, that they were caufed by rain and fnow. 

Sir James Long promifed to communicate to the Society the obfervations, 
which he had made of the natural curiofities in Wiltfliire, his own country, and 
particularly of the fprings there, and the feveral forts of earths, efpecially of a; 
line azure earth near Chippenham in Wiltfliire ; as alfo of an extraordinary kind 
of periwinkle Hones, fliaped like ferews ; and likewife the feveral improvements 
of land made therei 

Sir William: Petty remarked, that it would be worth inquiring^ where and 
and in what grounds faintfoin and clover-grafs had fucceeded beft ■, and where it 
had failed’ molt. 

Sir James Long anfwered, that he knew one place near Chipping-Norton, 

called 
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called Haftings, which had made the greateft advantage by faintfoin of ay place 
he had heard of ; and he had obferved, that the faid feed did not thrive in a good 
conditioned, but in a cold, ftony, clay ground : but that, on the contrary, clover 
required a good barley ground. 

June 10. Mr. Oldenburg communicated an account fent to him from Paris 
concerning the origin of rivers ' ; in which the author being of opinion, with 
many others, that rain and fnow were fufficient to caufe and to maintain them, 
Jiad taken the pains for feveral years together, to obferve the quantities of rain 
and fnow, that had fallen, and reckoned them at a medium of about nineteeen 
inches and 2 4 lines •, and thereupon compared the quantity of fuch rain and fnow 
with the quantity of water running away in rivers *, having firft laid down a way 
of meafuring thefe two forts of water, not leaving unconfidered the velocity of 
the running of rivers and the extent of the land, on which the rain and fnow, 
ferving for the fupply of rivers, do fall. The refult of which eftimate of his was, 
chat the rain and fnow waters are abundantly fufficient to make rivers run 
tcontinually. 

Some of the members commended the attempt of this author. 

Mr. Hooke remarked, that the fame had been performed and propofed to the 
Society many years before Sir Christopher Wren, who, by the contrivance of 
a rain-bucket, had taken an account of the water, that fell for a long time to- 
gether, and by his weather -clock had, among other particulars, not only taken 
in the meafuring the quantity of rain, that fell, but alfo the time, when it fell, 
pnd how much at each time : which gave occafion to mention the important ufes 
to be made of that inftrument, if put into pra&ice; fince it was, by fome ad- 
ditions made thereunto by Mr, Hooke, adapted to record the weight of the air; 
the drought and moifl,ures, the heat and cold, of the weather \ the quarters and 
ftrength of the winds; the rain, fun-fhine. Sec. and all this to be performed by one 
motion, driving all the parts of the inftrument -, which was the more confide- 
rable, for that itlelf records its own effefts. 

June 1 7. At a meeting of the Council were prelent 

The lordvifcount Brouncker, prefident. 

Sir John Lowther, Mr. Colwall, 

Sir John Bankes, Mr. Hill, 

Sir Robert Southwell, Mr. Oldenburg. 

It was ordered, that a treatife intitled, Francifci Willughbeii de Middleton Ar- 
tnigeri ; quondam e SocUtate Regia , Ornithologia , be printed by John Martyn, prin- 
ter to the Society : And, 

That a difeourfe made before the Society the 29th of April and 13th of May 

* See Philof. Tranfait vol, x. n° 115. p. 447. for November, 1 675. 

laft. 
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laft, by John Evelyn, Efq; concerning the improvement of earth fof vegetal ■ 
tion, be printed likewife by the faid John Martyn : And, 

That a treatife, intitled, Marcelli Malpigbii Pbilofopbii & Medici , t Societal e 
Regia y Anatome Plantarum : cui fubjungitur Appendix repetitas ab eodem Auftore de 
For mat tone Pulli in Ovo Obfervationes continent , be printed by the faid John. 
Martyn. 

At a meeting of the Society on the fame day. 

Dr. John Francis Preiss, phyfician of the prince of Newburg, was propofed 
candidate by the earl marlhal or England. 

Dr. Grew brought in and read his difcourfe concerning the trunks of plants* 
which he divided into feven parts j 

1. Of the motion of the fap in fuch trunks. 

2. Of the motion and courfe of the air in them. 

3. Of the generation and ftrufture of the parts of a trunk. 

4. Of the generation of liquors contained in them. 

5. Of the feveral figurations of trunks. 

6. Of the motion of crunks upwards, downwards, Tideways. 

7. Of the fcveral qualities, whereby trunks are fitted to divers mechanical ufes* 

Dr. Grew had the thanks of the Society given him for this difcourfe, and was- 
defired to give it to be regiftered ", and to publifh it 

Sir William Petty took occafion from this difcourfe to propofe it to con- 
fideration, what might be deduced from the difcourfe read for explaining the caufe- 
of the warping of wood ; concerning which Mr. Hooke faid,, that there was a 
fermentation in the liquors of wood, which required a confiderable time to do its. 
work, which was by making the liquors work upon one another, to feparate the 
moifture, without which there was no fermentation *, and which being driven out,, 
the wood was then feafoned, and fo warped not ; fo that by deftroying the fer* 
mentative principle, the wood, was preferved, and made to retain its figure, and: 
fo kept from warping. 

The afeenfion of fap in trees being alfo fpoken of, there were mentioned feve- 
ral opinions concerning it. Dr. Grew alledged his opinion, delivered in the 
difcourfe. Mr. Henshaw faid, that he thought the fun by force of its heat 

■ It does not appear in the Regifter. the title of The Cumpvrative Anatomy of the Trunh 

* It is printed at London, 1676, in 8vo. under of Plants, & c. 

8 thruft; 
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thruft up the moifture of the ground into the roots of vegetables ; and that being 
got up a little way, the night and cold coming on made it flop, till the fun’s 
heat of the next day returning drove up more moifture •, which being crouded 
in muft needs force up the moifture, that there was there before ; and fo on from 
day to-day, till it came up to the top, and all the parts of the plant. 

Mr. Hooke added, that it was worth a more particular inquiry, whether there 
were not valves, or fomething analogous to them, in vegetables. 

Dr. Grew faid, that he had hitherto obferved no fuch thing as valves in the 
fap-vefiels of plants. 

Mr. Oldenburg mentioned, that Signor Malpighi had explained this phte- 
nomenon of the rifing of fap after the manner, that Mr. Henshaw had dif- 
courfed of it; and that the fame author, in his difeourfe of the anatomy of 
vegetables, dedicated to the Society, had taken notice of fomething like valves 
in plants. 

June 24. At a meeting of the Council were prefent 

The lord vifeount Brouncker, prefident. 

The lord bilhop of Salifbury, Mr. Hoskvns, 

Sir John Bankes, Mr. Oldenburg. 

Mr. Hill, 

r Mr. Willughby’s OrnithologUy Mr. E velyn’s late difeourfe on agriculture, 
and fignor Malpighi’s Anatome plan tar urn, were lictnfed. 

The council confidering of the perlbns, who deferved to be expelled, thought 
fit to begin with the following : , 

Dr. Lower, 

Dr. Downes, 

Sir Edward Bysshe, 

'Sir John Banres reported, that the committee of the Eaft India company 
had given order to empty the weft gallery in Grelham-College, and to deliver it 
again to the Mercers company, from whom they had received it. 

At a meeting of the Society on the fame day, 

Mr. Hooke produced again his heliofcope, which had three reflections ; the 
ftrft reflecting the fifth, the fecond the twenty-fifth, and the third the hundred 
and twenty- fifth part of the direCt light of the fun to the eye. 

It being afked, whether by it he had obferved any fpots in the fun, he an* 
fwered, that at prefent there were none, that he could fee. 

Mr. 


Mr. Waller, 
Mr. Slingesby.. 
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Mr. Oldenburg brought in feveral earths fent him by Dr. Plot from Oxford* 
which the faid doftor had met with in his furvey of that (hire, but knew not 
their names ; which therefore he defired might be fent him from hence, he being 
then about digefting and printing his obfervations made of Oxfordfhire. 

The particulars being viewed, it was thought fit, that Dr. Plot fiiould be de- 
fired to fend greater quantities of them, and to add the feveral places, where they 
were found, and the beds, wherein they lay j whereupon they might be better ex- 
amined, and their names returned with more certainty. 

Mr. Oldenburg communicated a letter to himfelf from Mr. Gregory, dated 
at Edinburg, 8th June, 1675 y , defcribing a way of his to prove the motion of 
the earth, different from that of Mr. Hooke publifhed fome time before ; as alfo 
afiigningthe limits of a biquadratic aequation by the roots of a quadratic aequation. . 

Mr. Gregory’s letter is as follows : 

« Sir, 

** By M. Collins his favour I have feen M. Hooke’s 
“ excellent treatife for proving the motion of the earth ; 

“ and have had fome thoughts thereon, which perchance, 

“ if not too obvious, and already known to you, may be 
“ of fome confequence. Let C D be two fixed ftars •, 

“ S the fun ; C D B A a plain going through the three 
“ points CDS, and cutting the orbs of the earth in A 
“ and Bj let a circle pafs through the points A C D, 

“ cutting C B in E : the fine of the angle CAD is to 
“ the fine of the angle C B D, as B D to D E ; which 
“ proportion may be pretty fenfible, if the ftar D be much 
“ nearer than C; yea, fometimes perchance fo fenfible, 

“ that D may from B feem on the one fide of C, and 
“ from A on the other. The points A B in the orbs of 
“ the earth may be with eafe found out more precifely 
** than is required for this bufinefs. My thoughts briefly 
“ are thefej if from A and B the angles C A D, C B D, 

“ be obferved and found unequal, from thence two things 
“ may be inferred, hitherto questioned, viz. the motion 
“ of the earth, and the unequal diftance of the fixed ftars. Secondly, thefe 
“ angles (as to the inequality, if fuch thing be) may be obferved eafily, becaufe 
“ any two ftars in the firmament, if they tall within one view of the telefcope, 
“ may be chofen for this efFedf •, one of which may be a large ftar of the firft 
“ magnitude, and confequently by all probability near to us ; and the other of 
“ the fix th, yea, perchance of the fixtieth magnitude, and far from us: and, 
“ which is moft of all, this, without any confiderable preparation, may be eafily 
“ and exaftly obferved by any fort of micrometer ; or (if D be fcen on both fides 

y Letter-book, vol. vii. p. 241, 

Vol. III. G g « o 
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*'• of C, which may fometimes fall out) with a fimple telefcope. If it be ob- 
“ ferved, that from this only can be gathered, that the fixed ftars have parallax,.. 
“ and not how much it is in this or that ftar, albeit the main bufinefs be to prove 
“ they have parallax : yet from a third obfervation, as fuppofc at f, may be 
“ gathered geometrically the parallax of both C and D, if that be efteemed opera- 
“ pretiitm. 


i( 
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<4 

4ft 

ftft 

44 

4ft 

44 

44 

44 

44 
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<c I lately received a letter from M. Collins he defires therein the limits of 
a biquadratic {equation by the rules of a quadratic {equation, which is as fol- 
lows: Jet the aequation be (feeing always the fecond term can be taken away) 

t % 

X 4 — p 2X2 + 23X — * 4 — ° » a nd let x = — ; the former {equation becomes • 

z 4 — Z2 — — o: the limits of this biquadratic aequation are 

fo determined •, (and to this former all biquadratic {equations can be reduced: 
after this manner.) Let the curve for this aequation be F A D E G, whofe 
maxima and minima are ADEj for always in this cafe one of the limits falls, 
in A, the beginning of the reckoning. 

Let ordinates from the limits be D B C E 
the points B C are fo determined : multi- 
ply the terms of the taft aequation in their 


exponents 
/>a 4 

2T4 


and it becomes z z- 


3?X a 
4 r 4 


z -f- ' I J — = o ; here z is found, which 



in this prefent a equation is A B or A C, 

viz; z — — ^ 2 9 1 ill! ~~ - 3 — £ — il - * — 1 1 3 — }- all this time t is undetermined 

8^4 

for it may be put ad libitum y which lhews that this may be done infinite feve- 
ral wajs.’* 


Mr. Hooke faid, that he had made mention of this way likewife in his printed! 
book •, which he was defired to fhew. 

Mr. Oldenburg produced a printed fcheme fent him from- Paris concern- 
ing a pear, that had brought forth another little pear at and through the head 
of it, and at the top of it fome leaves ; which fruit having been opened at Paris 
longways, and cut through in the middle, there was no core nor kernel found in, 
it, but it had firm pulp throughout} and the- ligneous fibres, which the ftalk ufes 
to emit in the place, where it fticks in the pulp, continued to pafs on through 
the whole middle of the pear, and fo produced thefmall branch and leaves above- 
mentioned. Befides which it had been obferved, that the pulp of the mother- 
pear was feparate from the pulp of the other infant-pear, which was: not quite 
come out,, but Hill ftuck fall in the head of the mother- pear. 

June 2,8. At a- meeting of the'CauNciL were prefent- 

Th$ 
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The lord bi(hop of Sali/bury, vice-precident, in the chair. 

Sir John Lowther, Mr. Colwall, 

Sir William Petty, Mr. Hill, 

Mr. Henshaw, Mr. Oldenburg. 

Dr. Whistler, 

Inquiry being made, whether the weft gallery in Greffi am College was emptied, 
it being found not to. be fo yeti Mr. Hooke was ordered to call upon the offi- 
cers of the Eaft India company to remove their goods, according to the order of 
the committee of the faid company. 

It was ordered, that the amanuenfis do from the council attend Mr. Nel- 
thrope, and demand the arrears of his quarterly payments due to the Society at 
Midfummer preceding, amounting to fourteen pounds nineteen (hillings ac- 
quainting him with the order, that whofoever of the Society (hall refufe to pay 
their arrears due by their fubfcriptions at their admiffion into the Society, (hall be 
proceeded againft according to ftatute. 

July i . At a meeting of the Society, 

There were read feveral letters, 

1. From Mr. Flamstkad to Sir Jonas Moore in Latin *, containing his ob- 
fervations on the eclipfe of the Moon, 26th June, 1675. 

2. From Mr. Ray to Mr. Oldenburg, dated at Middleton, 26th June, 
1675 \ concerning the ufe of the fwimming bladders in fifhes, viz. to fuftain or 
keep them up in any depth of water : fincc, as it had been experimented, if 
the fwimming bladder of any fifh be pricked or broken, fuch a fifh finks pre- 
fcntly to the bottom, and can neither fupport nor raife itfelf in the water. 

3. From Mr. Lister to Mr. Oldenburg, dated at York, 27th June, 1675 b , 
containing fome obfervations (ent him by Dr. Thomas Towne from Barbadoes 
about the temper of the air in that ifiand, divers European plants growing there 
as well as in England-, all fprings being there near the feaj the blood of negros 
being as black as their (kin, &c. 

4. From Signor Malpighi to Mr. Oldenburg, dated at Bologna, 17th June, 
1675, acquainting the Society with his endeavours of obferving and delineating 
the ftrudture of the galls of trees, &c. 

July 8. Mr. Hooke (hewed an experiment concerning the refiftance of air to 
a ball moved with and without an expanded area j of which he was defired to 
bring in a particular account in writing. 

* Letter took, vol. x. p.252. It is printed in in the Philofoph. Tranfaft. o' 1 11; . p. 349. 

the Philofoph. Tranfaft. vol. x. n 1 116. p. 371. b Letter-book, vol. vii. p. 256. It i- printed 

* Letter-cook, vol. vii. p. 252. It is printed in the Philof. Tranfaft. vol. x. n° 117. p. 39U- 
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The Society was adjourned this day till the prefident fliould think fit to fum- 
mon them to meet again. 

Oftober 21. At a meeting of the Council were prefent. 

The lord vifcount Brouncker, prefident. 

Sir John Lowther, Mr. Hill, 

Sir John Bankes, Mr. Oldenburg. 

Mr. Colwall, 

It was ordered, that the following perfons be fent to for their pofitive anfwer, 
whether they would fign the bond or not, viz. 

Dr. Aglionby, 

Sir Charles Berkley, 

Dr. Bruce, 

Mr. Carkesse, 

Sir Winston Churchill, 

Col. Colepepper. 

Sir Richard Corbet, 

Mr. Curthope, 

Sir Francis Fane, 

Mr. Hammond, 

And it was thought fit, that thofe, who were deep in arrears, and gave no 
hope of being of ufe to the Society, fhould be all expelled. 

It was ordered, that the Society fliould be fummoned to meet again on the 
28th of Oftober; 

That Michael Wicks do attend Sir John Bankes the next day at the Eaft 
India Houf? to receive the order for clearing the weft gallery in Grelham-Col- 
lege : And, 

That Dr. GrewY book, in titled. The Comparative Anatomy of Trunks , together 
with an Account of the Vegetation of Trunks grounded thereupon , in two parts, the for- 
mer read before the Royal Society, February 25, 1674* the latter June 17, 1675, 
the whole explicated by fever al figures in nineteen copper-plates , prefented to the Royal 
Society in the year 1673, and 1674, be printed for Walter Kettleby by the 
aflignee of John Martyn, printer to the Royal Society. 

ORober 28. The Society returned to their weekly meetings. 

Dr. Grew read a left u re concerning the nervous liquor, its origin, nature, 
motion, and ufes ,in the body j as alfo the fymptoms and diftempers arifing from 
it, when difordered or vitiated. 

He 


Mr. Lake, 

Dr. Du Moulin, 

Sir Thomas NoTTEj 
Mr. Soame, 

Mr. Stanley, 

Mr. Wyndb. 

Mr. Woodford, 

Mr. Woodroffe, 

Dr. Wren. 
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He was defired to leave it to be regiftered % and to publilh it. 

Mr. Oldenburg communicated two letters to himfelf : one was from John 
Cruzado, profeflor of the mathematics at Seville in Spain, dated there 20th 
Auguft, 1675 * in which was propofed a new place for the firft meridian, which 
is a little ifland called Abruxos lying under the very equino&ial near Brafll ; in 
which ifland there is faid to be no inequality at all in the natural days. The 
writer of this letter likewife aflerts a method of knowing the true place of the 
moon. 

It was ordered, that he ihould be thanked for his communications *, and ac- 
quainted, that the Society did not diflike the place afiigned by him for the firft 
meridian *, but that they could not aflent to his afiertion concerning the equa- 
lity of all natural days, nor to that which related to the method of knowing the 
true place of the moon. 

The other letter was from Signor Travaoino, dated at Venice, 26th June, 
1675 ', containing a defcription of a way ufed to fix quickfilver into filver ; to- 
gether with a piece of the metal thus fixed ; which was produced before the So- 
ciety, and there cut through to fee how it looked in the middle, where it appeared 
as white as on the outfide. 

Mr. Oldenburg related, that he had given fome of it to Mr. Bovle, to try 
it, who had allured him, that having tried it in a coppel, it had endured that 
trial as well as filver doth : but he having weighed it in water, it proved not fo 
ponderous as filver, but wanted fomewhat of the weight of tin. So that this 
Teemed to be a new metal, having the whitenefs, malleablenefs, and fixity of filver, 
but not the weight thereof. 

It was defired, that a little of it might be given to the afiay-mafters of the 
mint for farther confirmation. 

November 4. Mr. Oldenburg produced a box, containing divers minerals Tent 
from Oxford by Dr. Robert Plot, who intended to compofe a natural hiftory 
of all England *, of which particulars he defired to know the names and ules. 
The chief of them were, 1. Some earths refembling bolus’s and terra figillata. 
2. Some ftone, thought to contain lapis calaminaris. 3. Some flate, like mundick. 
4. A fubftancc like alabafter, which might, it was thought, be very fit to make 
good morter of. 5. Some fine powders, taken out of the veins of the earth. 
Thefe and fome others were found under ground in Oxfordlhire. 

Mr. Hooke read a lefture, wherein he explained a mechanical contrivance to 
fupply the pabulum of a lamp in the fame degree it is confumed, or to keep the 

c It does not appear in the Regifter. dated 15th September, 1675, is inferted in the 

Letter-book, vol. vii. p. 272. It is printed Letter-book, vol. vii. p. 290. and printed in the 
in 'the Philofoph, Tranfaft. vol.x. n° 118. p. 425. Philofoph. Tranfadt. vol. x. n° 118. p. 429. 

• Mr. Oldenburg's anfwer to Cruzado, f Letter book, vol. viL p. 243. 
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furface of any liquor, fit to feed the flame of a. liamp,. always at the fame highr, 
till all be walled. 

Haying both defcribed and delivered one way of performing this, he promiled 
■to bring in divers other ways of effecting the fame thing. 

November if. At a meeting of the Council were prelent. 

The lord vifcount Brouncker, prefident. 

Dr. Whistler, Mr. Hill, 

Mr. Colwall, Mr. Oldenburg. 

A committee was appointed for auditing the treafurer’s accounts, confining of 
<he prefident. Dr. Whistler, Mr. Hill, Mr.HasK.YNS, and Mr. Oldenburg ; 
three of whom were to be a quorum. 

It was ordered, that the council be fummoned to meet again on the Thurlday 
following November 18, at twelve at noon. 

At a meeting of the Society on the fame day, 

Dr. Grew gave an account of that Subllance, which Mr. Hoare had put into 
Mr. Oldenburg’s hands for examination ; which feemed to be petrified wood. 
He faid, that he had viewed it with a microfcope, and found it to have been a 
piece of birch-wood, now perfectly flone, having three or four rings in k, the 
veftigia of its former conllitution-. 

Mr. Oldenburg prefented to the Society from the printer a defeription of the 
ijlands and inhabitants of Feroe, & c. written in Danijb by Lucas Jacobfon Debes , 
M. A. and provoft of the churches there : Englijhed by J. S. do it or of phyjtc .* printed 
in 1675, fo *2 mo. 


A letter in French to Mr. Oldenburg by Monf Jolt of Dijon, dated there, 
*8 September, 1675 *, was read ; in which he offered to communicate his medi- 
tations upon the nature of motion, if the Society did not think, that fubjeft altoge* 
iher exhaufted by Sir Christopher Wren, Dr. Wallis, and Monf. Huygens. 

The Society declared, that though thofe perfons had written very well upon 
•that fijbjedl, yet the meditations and labours of others would ftill find place; and 
that therefore Monf. Joly Ihould be defired to profecute and finilh his thoughts 
upon fo important a fubjefl. 

The earl marlhal remarked, that he had in fame land of his near Scotland at 
Grayllock a river running from a mountain, reported to contain copper mines, 
out of which the cattle drinking got their teeth brazed over; as appeared from 

* Letter-book, vol. vii. p. 157. 
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fbme of oxen and cows produced by bis lordlhip, end left for the repofitory, 
which teeth had a kind of copper-colour fuperinduced upon them. 

Some of the members defired, that fome of the cattle, which bad drunk a. 
while of that water, might be opened, to fee whether any thing remarkable ap- 
peared within their bodies. 

Mr. Hooke read another ledture about divers ways of keeping the pabulum of 
a lamp always at the fame hight with the bottom of the dame thereof, till all the 
liquor be confumcd. Of thefe methods he explained ieven or eight more*. 

November 18. At a. meeting of the Council were prefent 

The lord vifeount. Brouncker, prefident. 

Sir John Bankes, Mr. Hoskyns, 

Mr. Henshaw, Mr. Hill, 

Mr. Co i. wall,. Mr. Oldenburg*. 

Dr, Whistler,, 


It was ordered, that the following perfons-be left, out of the lift to be printed 
for the approaching election -day, viz. 


Dr. Bruce,. 

Mr. Carkbsse, 

Col. Colepepper, 

Dr. Downs, , 

The reafonof omitting them was 
Society. 


Dr. Lower, 

Sir Thomas Notte,. 

Mr. Slingesby, 

Sir Peter Pett.. 

not performing their obligation , to the 


It was ordered, that the falary of the curator be not paid for the future by the 
treafurer but by fpecial order of the council. 


At a meeting of the Society on the fame day, 

A committee was chofen by ballot for auditing the treafurer’s accounts, con- 
filling of 

Sir Robert Redding, Mr. Haak. 

Mr. Barrington, ' Mr. Hooke. 

Dr. Croune, 


Three of thefe to be a quorum, and to meet as foon as the committee of the 
council had made their report to the council concerning the ftate of the faidi 
accounts. 


Mr. Oldenburg read an account of fome experiments made in the airtpump ; 

by, 
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by Monf. Papin, diredted by Monf. Huygens. They were feveral mixtures of 
divers liquors,' as aqua fords and fpirit of wine, aqua vita: and fpirit of wine, 
common water and aqua vitae, to fee what ebullitions they made in vacuo ; and 
whether thefe ebullitions made new air ; and the difference of the air formed by 
the mixture of aqua fortis and copper from that which was produced by the mix- 
ture of oil of tartar and oil of vitriol, of which two mixtures the former yielded 
an air always remaining, the latter not fo. 

• Befides thefe, there was an account of an experiment of a mixture of aqua 
fortis and aqua vitse with bits of iron in it; fome of which was put/» vacuo , fome 
not, together with the different effedts of both. Likewife experiments with oil 
of olives with vinegar and with fpirit of wine ; alfo with water and lime, and with 
plaifter of Paris flaked in vacuo ; together with the confiderably different effedts of 
them in vacuo , and in the open air. 

Mr. Oldenburg was defired to take care of entering thefe experiments in the 
Regifter h , and, if he had any more of that nature, to impart them. 

. It was ordered, that the exhaufting engine ftiould be put in order, for making 
more experiments in it; which was chiefly urged by Dr. Croune, who faid, that 
he intended to make fome trials therein. 

Mr. Oldenburg communicated Mr. Newton’s anfwer, dated at Cambridge, 
13th November, 1673 ‘, to Mr. Linus’s letter to Mr. Oldenburg from Liege, 
25th February, 1674, N. S. k , concerning an experiment relating to Mr. New- 
ton’s new theory of light and colours; which imports, that the experiment con- 
tefted was made in a clear day ; and that the prifm therein employed was placed 
clofe to the hole; and that the coloured image was not parallel to the axis of the 
prifm, but tranfverfe to it: which three particulars being contradidted by Mr. Li- 
nus, Mr. Newton, in this letter, diredts his antagonift again very punctually, in 
what manner to try the experiment, to fatisfy himfelf about his veracity in relating 
the fame. 

Mr. Newton offering, in the fame letter, to fend to the Society a difcourfeof 
his about colours, when it fhould be thought convenient, Mr. Oldenburg was 
ordered to thank him for that offer, and to defire him to fend the faid difcouric 
as foon as he pleafed. 

November 25. At a meeting of the Council were prefent 

The lord vifcount Brouncker, prefident. 

The earl of Aylefbury, Sir John Lowther, 

The lord bilhop of Salifbury, Sir Robert Southwe ll, 

h Thevdo notap-ear there, but are printed in the Philofoph. Trar.faft. vol. x. n* 121. p jcc. 
the Phiioioph. 1 ranf. vol. x. n’ 119. p 4.43. for k Letter-book, vol. vii. p. 202. It is printed 
November, 1673. _ in the Philofoph. Tranfad. n“ 121. p. 499. 

‘ Letter-booK, vol. vii. p. 273. I t j s printed in 

Mr. 
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Mr. Hekshaw, Mr. Hill, 

Mr. Colwall, Mr, Hoskyns, 

pr. Whistler, Mr. Oldenburg. 

It was ordered, that the prefident or his deputy be delired to intimate to the 
Society on their approaching anniverfary ele&ion-day, that they could not but 
take notice of fome perfons left out of the lift : that this was done, becaufe they 
were found not to have performed their obligation to the Society : and that there- 
fore the council intended to proceed againft them according to ftatute : and that 
the names of thofe perfons -fhould be then publicly read, viz. 

Dr. Bruce, Dr. Lower-, 

Mr. Carkesse* - Sir Tho. Nottb* 

Col. Colepepper, Mr. Slingesby, 

Dr. Downes, Sir Peter Pett. 


It was ordered alfo, that the prefident be delired to give directions to the tiea* 
iurer, for demanding and receiving the rent of the twenty-four pounds due for the- 
four hundred pounds legacy of the late Dr. Wilkins, bifhop of Chefter. 

At a meeting of the Society on the fame day,. 

Dr. Walter Needham made an experiment upon a dbg, to fliew, that the 
lymphatics of the liver inofculate in the extremity of their trunks with the port 
Marti , which, he thought, could not be faid of any two diftind: forts of veffels,. 
that carry diftinCt forts of liquors in them, throughout the whole body. The exr 
periment was, that the injections of milk and water made into the port bilarii 
filled not only the vena cava y . but. alfo the Jymphedu&s,. without mixing it with, 
the blood- 

He remarked, that he would' Have made another experiment upon the fame 
dog, if he had been duly fed, which would have fhewn, that the chyle pofleflea 
not only all the neceffaries, but likewife all the orher lymphedu&s and glands upon- 
the iliac veffels^ and under the cava} and not only fo, but that the who'e mafs- 
of fuet, that is upon the loins, is likewife filled with it} in which place, he added,, 
it feemed to be all extravafated, and gathered up again afterwards into the veflels,. 
to be conveyed to the reoeptaculum. Of which extravafation he mentioned this- 
obfervable effeCt, that the fat of the loins differs in feveral animals, according to- 
the difference of the milk and chyle. Where they are full of butter, and other- 
wife grofs, this fat is thick and folid, as in the fuet of beeves, fheep, and goats :: 
but where they are thin, the fat is foft and greafy,. as may be feen in the leaf of a 
fwine, in dogs,, horfes, men. &c. 

This experiment being made. Dr. Needham read a difeourfe of His on the fe '■> 
rum of blood , which he was defired to leave with the fecretary, in order to be re- 
giftered 1 } which he confented to, after he had revifed it. It was as follows: 

1 Regifter, yol. v. p. 125. 

VoL.III; H h “ When. 
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“ When I defigned the analyfis of the liquors of the body, the firft, that oc- 
“ curred to my confideration, was the chyle, it being the firft product of the nou- 
“ rilhment, and confequcntly the firft in order of concoftion of all animal liquors. 
“ Hut when I came to inquire into chat, I found it impolTible to difeover the na- 
“ ture of it, till I had before fearched out the caufes of its production ; the two 
“ efficients of which feemed to me to be heat and a ferment ; both which owing 
“ their origin to the inafs of blood, ic proved neceffary to examine the blood itfelf. 

“ What blood is, and what are the conftituent parts of it, we find many ways 
“ delivered in authors, with great variety of opinions, too many and too long to 
“ be here recited. 1, that defigned the fatisf a<5tion of my fenfes firft, and my 
“ rcafon afterward, did refolve to follow the moft fimple and natural way of ob- 
“ 1‘ervation. And firft confidcred the blood as it was let out into a porringer, 
“ where all the parts I could obferve were two ; viz. the grumous cake and the 
“ limpid ferum. This I do mean of blood, that is pure, without either degene- 
“ ration of its parts from morbific caufes, or recent mixture with chyle; fo that 
“ the chyle itfelf unchanged appeareth in the porringer. Thofe two Cafes being re- 
“ moved, I fay, that the vifibie parts, which the blood doth naturally feparate itfelf 
into, arc the two before-mentioned, viz. grumus and ferum. Neither are thefe 
“ fo very heterogeneous from each other, as upon firft fight they may appear; 
“ but upon diflillation are found to confiftof the fame parts,- differing only in the 
“ variety of proportion. 

“ Indeed if we look into the firft originals of blood, we (hall find it in its in- 
fancy to be pellucid, nor to have any thing red in it ; that red colour being 
“ the effedt of a progrefs of digeffion, by the addition of adlual heat, either that 
“ of incubation in oviparous, or of the womb in viviparous animals. For the 
“ egg itfelf is limpid, efpecially the cicatricula, and that fo limpid, that it elud- 
<# eth the beft endeavours of the microfcope, which might otherwife difeover 
“ much more of the lineaments of the foetus in it, than yet the diligence of the 
“ great wits of this age can attain to. But when in procefs of time it doth 
“ grow red, and thick, and vifibly move in a completely organized body, then 
“ it giveth us a fuller view of itfelf, and better opportunity of fatisfying our under- 
“ {landings. We then find the difference I have already mentioned, that appear- 
“ eth upon the effufion of blood, and its coagulation in a porringer ; and if we 
“ confider it in its motions in the body, we find things much more obfervable. 

“ That I may begin with the firft, we find two feemingly unlike parts of it, 
“ viz the grumus and ferum ; yet when we come to analife them by fire, we find 
“ them con lift of the fame parts, viz. phlegm, fpirit, if I may fo call it, volatile 
fait, oil, fixed fait, and earth. 

“ Thcfe, I fay, are all to be found, but with this difference of proportion: 
“ in the example I chole to work upon, which was bullocks blood, lib. iiij. of the 
J'enan of bullocks blood, drawn off in MB, yielded of phlegm lib. ij. of a grofs 
“ extradl in the bottom lib. ij. This craffamantum or grofs extracl in the bottom 
t! yielded upon diuillation in fand, fpirit lib. j. §ix oil 5 i-j. volatile fait 5ij. 3j. 
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“ gr. vj. caput mortuum §iij. 3!}. This caput mortuum did yield of fixed fait 
“ by calcination jij. gr. v. Of the grumus of the fame bullock we took lib. 6. 
“ which in MB gave us of phlegm ^xiv. extra# lib. v 3 ,ij. This lib. v. ^ij. cf 
* l extra# drawn off' in fand, yielded of fpirit lib. 4. oil fj. ej. volatile fait r.j, rj. 
“ the Caput mortuum came to §x. This — upon calcination yielded ot fixed 
“ fait 3j. 3 ij. gr. iv. \£> 

“ Here we fee a great difference of proportion, the ferum being more than 
“ half phlegm, the grumus lefs than a fixth part ■, the fpirit of the ferum about a 
“ fifth part, of the grumus more than two thirds ot the whole. 

“ The oil of the ferum but little, viz. 3'iij. in lib. iiij. nor that of the grumus 
“ much greater in proportion, viz. six. in lib. vj. The volatile fait of the pru- 
“ mus triple in proportion to that of the ferum ; the fixed fait of it much lefs, 
“ but that but in fmall quantity in both places. However, that there is fuch a 
“ thing as fixed fait in the blood, and that obtainable by mere calcination and lixi- 
“ viation, this inftance doth fufficiently fhew : and indeed all the parts of a 1m- 
“ man body do yield it, though not in great abundance. 1 do remember a lare 
“ objection made in this place again# this doctrine, which was taken from a burnt 
“ hart’s-horn, it being denied, that it yielded any fixed fait. This occafioned me 
“ to lixiviate fome, that I bought ready calcined ; it was done calcined, fo that 
“ I did nothing elfe to it but only powder and lixiviate it, of which operation this 
fait was the produ#. 

“ Having made thefe trials in beads, I thought it good to make an efiay upon 
“ man, and out of a pint of ferum found ijv. sj. of phlegm, fp. i$vi, fal fixum riii ; 
** but neither volatile fait nor oil. I queflion, if the perfons had been examined, 
“ from which the ferum were taken, whether their difeafes might not give fome 
“ light to the reafon of this difference. But of the grumus of this blood jx. yielded 
“ phlegm extra# Jvj. out of which by retort in fand I drew fp. 5 $iij. oil 2j. 
“ vol. fait. 3'ij. the cap. mort. being ^j. 3ij. yielded but gr. viii of fixed fait. I had 
“ a defign of further purfuing thefe experiments, but have been prevented by 
u important occafionsj fo that I am fain to proceed upon what I have already 
“ done. 

“ By the way let me obferve, that as the proportions of the parts vary in thefe 
“ two liquors, fo do the other phaenomena. For when you diftil the ferum, af- 
** ter the drawing off of the phlegm, you will find the extra# pretty tough and 
“ vifcid, much after the nature of other gellies ; but the grumus, when diftilled, 
“ groweth very friable, unlefs it be in fome places, where the ferum hath been 
“ detained in it. Alfo, if in feparating the ferum from the grumus, you let any of 
“ the red part accompany the grumus, which is hardly avoidable, unlefs you relolve 
“ to lofe much of your ferum, then you (hall upon diftillation find that red part 
“ gotten to the very bottom of the mafs, and there concreted by itfelf, as being 
heavier than the other, and lefs mifcible than at firft one would imagine. 

It is yet further obfervable, that this whole, mafs is no longer to be kept 

H h 2 “ mixed. 
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mixed together than whilft it is kept in that pofture by heat and motion ; for 
“ whenever it cooleth in the porringer it doth feparate : I fay motion and beat 
« do concur to the prefervation of the mixture : either is fufficient to do it ; of 
« which we may give many inftances. For a digeftive heat alone hath kept blood, 
“ that wasfealed up in a hermetical glafs, in its ufual fluidity, a month together » 
**• and in the body of a man alive, I have known the blood to be as cold as rock- 
■«* water-, yet its circulation kept it fluid. Yet as complete as the mixture feemeth 
**■ to be in the veflels, it is plain, that percolation maketh a reparation of its parts ; 
“ which is viflble in all the percolations in the kidneys, glandules, ftomach, guts, 
4 ‘ &c. and in all other places, where either nutrition or excretion is concerned ; 
“ which thing, if well weighed, may give us occafion of confidering the whole 
“ doctrine of nutrition and of fecretions that attend it, and confequently of in- 
“ quiring, what thofe parts of the blood are, which do immediately contribute 
■** to nutrition, and of what parts. We know the old divifion of parts into fan- 
41 guineous and fpermatic, the latter of which fome of the fpeculative of this 
** age would have to be nourilhed only out of the nerves, others more probably 
“ out of the ferum of the blood, having an influence of the fuccus nervofus added 
“ to it, but the fanguineous parts e grumo fanguinis. The occafion of the dif- 
“ tin&ion was given by the rednefs, that appeareth in the vifeera and mufcles, and 
“ the palenefs, that happened in all the reft ; which notwithftanding is but the ef- 
“ fed of negligence in examination : for if we do carefully walh any mufcle, or 
“ the liver itfelf, by inie&ions we lhall find, that they are not red, and confe- 
«* quently make a probable conjecture, that they are not nourilhed by that red 
“ part of the blood. But on the other fide, if that red part be not nutritious, 
** it will be hard to aflign the ufe of it, whether it be the oily part and fuel for 
“ the flame, that is by many fuppofed to be in the blood, or what elfe it may be 
“ intended for. The notion or a flame being falfe in the foundation, as I have 
*« elfewhere (hewed, it will not be convenient to inquire further into it ; but, fince 
“ I have at prefent undertaken the talk, I lhall be free in the delivery of my own 
“ thoughts concerning this matter ; which that I may do with the more advan- 
“ tage, I (hall take notice, that this rednefs is not in itfelf eflential to blood, there 
“ being many animals, that have it not, and are therefore called exanguious, 
“ and the firft formation of a body is probably complete before any rednefs ap- 
“ pear in the foetus ; which if compared with what I faid of the vifeera, may 
** give caule of conje&ure, that the red part is only the effeft of the long digeftion 
“ of the blood, which boiling the falts and oil together doth produce the rednefs 
“ we find, it being the extremity of coCtion in the blood; and being feparated 
** from the blood by the liver, proves the matter, out of which choler is made, 
** Now it is true, that choler is of a colour lefs faturated than this red blood ; but 
«* the reafonof that is not hard to give : for the fpleen, if we may believe Malpig- 
“ hius, doth fupply a ferment, which being joined to the blood in the porta, 
may difpofe it to that colour ; and fo much the rather, if the glandules, of 
“ which the liver confifteth, do contribute any thing to it. It is worth our pains 
** to confider, that the liver doth perform two diftinft excretory offices, one by 
•* the pori bilarii of choler, another by the lymphasduCts of ferum. The lym- 
“ phatics are more copious here than in any other part of the body, and, which is 
to me the rooft remarkable circumftance, do in the extremity of their trunks 
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“ inofculate with the pori bilarii ; which cannot be faid of any two diftinft fore 
“ of veffds, that carry diftind liquors in them throughout the whole body : the 
“•truth of which is eafily manifefted by inje&ions, which, if caft into the pori 
“ bilarii, do not only fill the vena cava (which was Sylvius’s obfervation) but 
the lympharduds alfo with the fame liquor, viz. milk and water, &c. that is 
«« injeded without mixing it with the blood : whereas, if we injed into the ar- 
** tery or the porta, no fuch thing will fucceed ; but k is alfo obfervable enough 
“ without injedions : the very lymphatics, after the death of a dog, if he lietwenty- 
“ four hours, will turn yellow ; and whereas in that animal the liquor of them 
“ is four, it will grow bitter, a manifeft fign that they have received a tindure 
“ from the bilious veffels. A further inquiry into this matter, viz. how one and 
“ the fame liver maketh a double fecrecion, and by what glands or other colatory 
“ veffels thefe works are performed, will be the bufinefs of another difeourfe, 
“ when I lhall treat of the bile profefledly. It is fufficient here briefly to take 
“ notice, what becometh of this red part of the blood, viz. that in the liver it 
“ meets with fuch ferments, whither lienous or lymphatic, as feparates it from 
“ the blood into the veflels of the gall. The remainder, then will be the fubjed 
“ of our prefent difquifition, which, in contradiftindion to the red, I have called 
“ ferum } the quantity of which, if we well attend to it, we fhall find to bear a 
“ far greater proportion to the red than we have been hitherto aware •, for of the 
•* cake, that appeareth in it, a great part is ferum, only imprifoned in the vifeous 
** tenacity, that arifeth from the oil and fait, which in the craflament, that re* 
“ mains upon the drawing off of the phlegm in balneo, is very diftinguifhable j 
“ as alfo by other circumftances. 

“ This ferum I know not to what more fitly to refemble than to the materia 
“ prima of Aristotle ; a thing that isadually nothing, but potentially all things. 
** Van. Helmont calleth it latex, and deferibeth it to be humor fatuus 6? injtpidus 
** concurrent viarum focius ; an infipid liquor, void, as he thought, of any noble 
“ parts, only the companion, or rather vehicle of the blood, which forved to 
“ dilute it in its motions, to fwallow up and devour its falts, to wafli them off 
** from any part, where they were fixed and coagulated (which he gave for the rea* 
“ fon of humours and catharrs) and at length to carry them off by the kidneys, 
“ and the pores of the fkin. All this is true 5 but not all the truth : for this la- 
“ tex, thus deferibed, can mean no more than the phlegm of the lerum, which is 
“ firft drawn off in balneo ; whereas the ferum, as we have contradiftinguifhed 

it to the grumus, contains a great variety of parts, as hath been already fhewed } 
“ thefe parts being the products of the nourifhment eaten, and the materials out 
“ of which all the parts of the body, and all the excrements of the fecond and 
“ third conco&ion are made : nay, this ferum is the proveditor-general of the 
“ body, the inftrument of all the concodions in it. To explain which, I 
“ fhall firft begin with the concodions : the firft being that of the ventricle, 
“ I have elfewhere difeourfed at large, and fhewed that its chief inftrument is, 
** firft, the fativa, which is but part of the ferum feparated into the mouth by 
“ the falivary glands, and then the addition of frelh ferum in the ventricle de- 
“ rived into it from the glandulous coat thereof. Here the firft folution is made, 
“ which being a confufcd mixture of alimentary and excrementitious parts, want- 

S “ eth 
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“ eth both a further digeftion, and alfo a feparation. To this end, we find ftrl! 
“ more ferum thrown upon it in the guts, both by the great channel of the duc- 
“.tus pancreaticus, and alfo by the Idler oozings of all the fpringy pores of the 
“ glandulous tunicle of the guts, which promote the former, and alfo the addi- 
“ tion of the bilis, which being mixed with this mafs, doth coagulate with what - 
“ foever is acid, and maketh it a folid body ; whilft what is not acid evades its 
“ efficacy, and keeping itfelf liquid, is fqueezed up into the venae lafteas. This 
“ remark obligeth me to take notice of a great miftake of our modern hypothe- 
“ fis- mongers, who have unanimoufly imputed the concoftion of the ventricle to 
“ an acid juice ; whereas it is notorious to a man, that well confidereth it, that 
t; this acidity is not the caufe, but the died: of concoftion, as it is vifibly the 
“ effect of fermentation in any other liquors, where no acid body was ever added 
“ to them, as we fee not only in wines, beer, &c. where, by careful occlufion, 
“ the liquors are preferved long in the vefiels ere they come to it-, but in barley 
“ water or broth, or any mixed liquor, that is permitted to ferment of itfelf, it 
“ will the fooner fall our, if it be placed in a convenient digefting heat. Now 
“ it is mod fenfible to any man in health, that his faliva is infipid, and fo is the 
“ fuccus pancreaticus of a man , which indeed is in all animals proportionable to 
“ the faliva. It is as fenfible, that where the faliva is infipid, the concoded mafs 
“ of the ftomach is acid, and yet not thin enough, nor otherwife fit by its mixture 
“ with excrement to pafs much of it up the ladeae of the ftomach itfelf; yet that 
“ fome part pafleth immediately even that way (viz. the moft fubtil and tenacious 
“ particles of the nourilhment) may be judged from the vafa ladea, which do de- 
“ feend from the back fide of the ventricle down into the receptaculum by a fhort 
** and ftrait road; which viflels, though not commonly acknowledged, have 
“ been guefied at by many writers, and feen by myfelf ; but the main bulk of it 
“ pafleth into the guts, where it meeteth with its two liquors aforefaid ; one of 
“ the fame nature with the faliva derived from the pancreas and glands of the 
“ guts, the other from the vefica fellea. Thefe two liquors, how contrary foever 
“ they have been reprefented to be by Sylvius, de Graaf, &c. do not imme- 
“ diately aft upon each other, which is from thence demonftrated, viz. that 
“ they often in men, and alway in horfes and deer, do enter into the guts by one 
“ and the fame duftus, which, if they had fo immediate operation upon each 
“ other, would defeat all efficacy they might have upon the juices, for whofe 
‘ c fervice they are defigned. But, on the contrary, we find quite other phaeno- 
14 mena, viz. the prefent attenuation of all the juices in the duodenum, by the 
“ copious addition of the fuccus pancreaticus, which being yet fweet, doth not 
“ aft upon the bile, or the bile upon it, but by degrees, as the acidities, which 
“ are confequent to concoftion, do coagulate with that bile, and make a folid 
“ excrement. But this is not all, that is performed upon this nutritious juice ; for 
“ the ferum is yet again cohobated upon it, if I may ufe the expreffion, in recep- 
“ taculo chyli. The manner and method of which is very pleafant to behold : 

“ for it is a very true afiertion of Sylvius, that the duftus tboracicus , commonly 
** fo called, is rather to be termed duftus lympbaticus, it being perpetually filled 
‘V with lympha, and but fometimes only with chyle. He might have as well ap> 

** plied it to all the lymphatics of the lower belly, which do all of them receive 

chyle 
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chyle at the time of the diftribution of it, and at other times are found replete 
“ with lympha-, for, if you open a dog the fifth hour after his feeding, you will 
“ find the chyle to poflefs not only all the mefaraics, but all the other lymphfe- 
“ ducts and glands upon the iliac veflels, and under the cava, and not only fo, 
“ but the whole mafs of fuet, that is upon the loins, is likewife filled with it ; 

** in which place it feems to be all extravafated, and to gather up again afterwards 
“ into veflels to be conveyed to the receptaculum. There is an oblervable effect 
“ of this extravafation, viz. that the fuet of the loins differs in feveral animals, 

<c according to the difference of the milk and chyle : where they are full of but- 
“ ter, and otherwife grofs, this fat is thick and folid, as in the fuet of beeves, 

“ fheep, goats •, but where they are thin, the fat is foft and greafy, as may be 
** feen in the leaf of a fwine, in liorfe i , dogs, men, &c. But whatever the muta- 

tion is, that happens there, it defcendtth at laft to the receptacle, where it re- 
“ ceiveth veflels of good ftore from the liver and elfewhere ; fo that, upon a full 
“ imbibition of that, it is ftill more and more fermented, and fitted to mingle 
“ with the mafs in the veins. When it is once there, this ferum, that goetii up 
■** with it, and that of which the blood is principally compofed, doth act upon ir, 

“ not making any fuch momentary mutation of it, either in the heart, lungs, or 
*♦ elfewhere, as fome imagine ; but gradually worketh it up into its own nature j 
“ which being done, it becometh that nutritious body, whofe parts have been 
“ here reprefented to you in fuch manner, as the fire doth explicate them. This 
“ juice, as it hath been faid already, is indeed the main part of the whole mafs j 
“ for I do not think the truly red grumus, if it could be actually feparated from 
** ir, would be an eighth part of the whole. It is the matter, out of which all the 
** parts of the body, and all the juices of it, whether noble or ignoble, do re- 
“ ceive their origin ; which will be made more confpicuous, if you follow it through 
“ all the veflels and organs ; in all which it feemeth to me very confpicuous, that 
“ the red or grofler part of the blood doth either by anaflomafes, or, (which 
“ is tantamount to the) fitly adapted pores circulate round, preferving the heat of 
“ the body ; but that, which enters into the minute pores, and is the true matter of 
“ nutrition, is only the pellucid ferum here mentioned. Of this I fhall give you 
“ many inftances, and begin with the mod noble, viz. the brain and nerves ; 

“ to both which what a great copia of large arteries and veins do tend, I have 
“ elfewhere lhewed, and many of this illudrious Society are well fatisfied of by 
“ their own oblervation. Thele veflels appearing large under the bafis of the brain, 

“ and in the meninges, do fend veflels quite through both the cineritious cortex, 

“ and alfo through the medullary white pulp of it, which may vifibly be found, 

“ not only by injections of wax, ink, or the like, but alfo by the very tranfverfe 
u cutting of it, where the punCta fanguinea do very manifeflly difeover them- 
“ felves to be the ends of vtflels. Yet, after all this, thefe veflels do not tranf- 
“ mit the lead drop of their red grumous part into it, or, if at any time it do, 

“ it is death to the patient : from whence it is plain, that there are a \condary 
“ fort of veflels or pores, call them what you will, which do percolate from it 
“ that ferous matter, out of which all the juice is made. It is true, that the cor- 
** tex hath a little yellowifh flain, which intimates to us a faint tincture from the 
“ red ; but it is fo final!, that the dilutends of it fufliciently argutth, that the 
** n}afs of blood doth not pafs through it. The like may be faid of the medulU 

“ lpinalis . 
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«* and the nerves ; all which have copious and large veftels every where playing 
«* about them, to give a copious fupply of fuch juices, as are largely expended in 
“ them, for the ufe of both motion and nutrition, and other aft ions of life : but 
“ there alfo, unlefs it be the cineritious part, which in the fpinal marrow is hid- 
“ den as it were in the center, there is not the leaft tinfture of blood, much lefa 
44 in the nerves themfelves. But (he cafe is every whit as evident in the glandules, 

“ which how copioufly they do feparate ferum from the mafs of blood, he mult 
“■ be a novice in anatomy that doth not know : yet it is as plain, that they have 
•* not the leaft tinfture of red blood j and though the fanguineous veflfels do in 
“ fome places copioufly infert themfelves with large branches into them, as it is 
“ molt viflble in the glandulous coat of the ftomach and guts, yet, by a great ar- 
** tifice of nature, the communications are fo commodioufly contrived, that no- 
“ thing of the red grumus doth extravafate into them, but is readily carried off 
44 by the veins leaving only its ferum behind it. The molt noble inftance, that I 
“ find of this kind, is that of the molt noble of glandules, 1 mean the tefticle,. 
44 where fo elaborate a reparation of ferum is made, and improved into fo noble 
44 a juice, that even here alfo, how carefully the red grumus is avoided by nature, 

44 and what a great mifchief it is to it when it happens, I leave to all experi- 
44 enced men to judge. Nay, we fee, that in the gonnorhsea kfelf, when there 
“ is fo copious an expence of ferum, no blood ufually entereth the gland, or, if . 
44 by the overweaknefs or diftention of the vefiels, it chance to be admitted, we 
44 fee what inflammations and dangerous tumours it doth produce. To fay the 
44 truth, if we well conflderthe nature of a gonnorhsea, we lhall find it to be the- 
44 fame thing to the tefticle, that a diabetes is to the kidneys, viz. a fluor of the 
44 ferum fanguinis being by the venereal infeftion made thinner and fharper, which: 
44 copioufly venteth itfelf that way. If it were any nobler juice, it were impofi- 
44 fible, that the ftrength of nature could bear it, where the flux is fo large and 
44 long continued y whereas we find, that many men bear great* gonnorhaeas to 
44 fome fpace of years, without any great diminution of ftrength. The parallel: 
44 diabetes is but the fame thing in another place ; only in that difeafo the ex? 

44 pence is fo very copious, that the treafure of the blood is too much exhaufted* 
44 by it,, and confequently perpetually afflifteth the patient with weaknefs and; 
44 fainting, becaufe the brain,, nerves, and other parts are defrauded of their due- 
44 fupplies. Yet in all this there is no expence of the red grumus,.but a mere per ?- 
44 eolation of pellucid, ferum. 

' 44 As to the other vifeera, the liver feemeth very fufpicious, as being fo deeply/ 
44 dyed with red, which the rather happens, becaufe it is the place, where the red! 
* mafs is principally brought,. and where it is concofted into bilis. But as- to the: 
44 parenchyma of that- alfo, if it be duly examined, we lhall find, that in all* 
44 young animals- it is pale,, till too much pafiage of the red hath ftained it, and: 
44 in the oldeft body,, a good fyringe and fair water- will walk oft all that flain,. 
44 and fhew it to be what it. is, viz. a glandulous body made, out of. the ferum off 
44 the blood, and copioufly feparating ferum from it. 

44 The fame dilution by a fyringe will fliew the fame thing as to the mufeks of: 
44 the body; all of which in young things are pale, and in a calf white ; which \ 

44 could* 
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*« could not be, if it were made of red blood $ but when by degrees the frequent 
“ circulation of the blood through the greater pores hath ftained ir, will, by thi 
“ means aforefaid, be brought to itfelf, and (hew, that the parts of it are all a 
** confection out of the ferutm For it is not the paflage of the blood through 
** the greater pores, that immediately nourifheth ; but the depoliting of a fubtile 
“ juice in the minuter pores, into which the main blood never entereth. This 
(( the ancients called cambium, ros, & gluten ; and, if I were at leifure to con* 
** fider the whole hiftory of nutrition, I could, from the nature of the ferum, thus 
** conveyed into the pores, and of the fibres themfelves, in which thofe pores 
** are excavated, give you a fatisfa&ory account of the growth, ftatus, and de- 
“ cay of animals ; of which I have already faid fomething briefly in another 
“ place. ' 

“ The only fufpicious part in the body is the fpleen, which doth appear at 
“ the firft fight a grumous body ; but even that alfo is upon much dilution found . 
“ to confift chiefly of ferum, if not totally ; and if any thing of the red be fpent 
“ upon it, it is a peculiar cafe, in order to a peculiar ferment, which is after- 
** wards to be exercifed in the liver for the feparation of gall. 

“ The bones, membranes, griftles, ligaments, tendons, which are the only 
** remaining parts of the body, arc out of difputc. 

“ I have thus far treated of the ferum, both as the efficient caufe of concoCtton, 
** and as - the material caufe of nourilhment in all the parts of the body. The next 
“ thing to be attempted is, to explain the manner of its converfion into nutri- 
“ ment of parts, where the falts, fulphurs, &c. will be confidered, and the man- 
“ ner of its feparating excrements ; as alfo the feveral degenerations of it in mor- 
“ bid cafes.” 

Dr. Needham was defired to purfue the work, which he had preferibed him- 
felf. 

With his difeourfe he left with Mr. Hooke eighteen glafies for the repofitory, 
containing the phlegm, fpirits, falts, and oils of the ferum and grumus of the blood, 
as he had analyfed them himfelf. 

Mr. Oldenburg produced and read a letter in French to himfelf, from Monf. 
Constantine Huygens Zuylichem, fenior, dated at the Hague 44 Novem- 
ber, 1675“, accompanied with a little book in 8vo, in Low Dutch, by Her- 
man Busschoff concerning the gout ", prefented to the Society by Monf. 
Huygens. It contained a new method of curing the gout by a factitious fub- 
ftance called moxa, prepared out of a dried herb, not named in the book j but 

* Letter-book, vol, vii. p.277. TwoTreatifes ; the one medical of the Gout by Her- 

n An Englifh tranflation of this book was pub- man Busschop f, &c. See Phdof. Tranfaft. vol. 
lifted a,t London, 1676) in 8vo, under the title of xi» 125/p. 621. 

Vol. III. I i this 
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this prepared fubftance was faid to be at Utrecht, at the houfe of the brother of 
the faid Bussciioff. 


Mr. Oldenburg was defired to procure fotne of this moxa, and to get the book 
translated into England as foon as pofiible, and to give the Society an account of 
the contents of it at their next meeting. 

November 29. At a meeting of the Council were prefent 

The lord vilcount Bro.uncker, prefident,. 

Sir John Bankes, Mr. Colwall, 

Sir William Petty, Mr. Hoskyns, 

Sir Robert Southwell, Mr. Hill, 

Mr. Henshaw, Mr. Oldenburg.. 


It was ordered, that Sir John Bankes, Sir Jonas Moore, Dr. Crounb, Mr. 
Colwall, Mr. Hill, and Mr. Hooke, or any two or more of them, whereof 
Mr. Colwall to be one, do take care to get the pofieflion of the weft or white: 
gallery in Greftiam College, to fit it for a repofitory, and to remove thither with all 
pofiible Speed what is in the repofitory of the Society : and 

That it be recommended to the care of Dr. King, to Solicit the executors of 
the late Dr. Wi-llis for the payment of his arrears to the Society, amounting to. 
twenty pounds and eleven Shillings, as appeared from the treafurer’s book. 

The committee of the council for auditing the treafurer’s accounts made their 
report to the council 

November 20. being the anniverfary election of the Society, there were fifty mem- 
bers prefent. 

Before they proceeded to election, the lord bifhop of Salisbury, who was then 
in the chair, as vice-prefident, the prefident being prevented from attending by 
an unexpected impediment, propofed for candidate George lord vifeount Hali- 
fax, who by reafon of his quality was immediately put to the ballot, and unani- 
mously elected.. 

Then the committe of the Society for auditing the treafurer’s accounts made their 
report, as follows : 


“ At a committee of the Royal Society for auditing the treafurer’s accounts 
“ November 30, 1675, we find Mr. Colwall the treafurer Debtor. 

/• s. ii 

“ To monies he hath received on the feveral quarterly payments of! 

the Society from 19th November, 1674, to 25th November, > 184 7 6 


“ i 6 75 * 


0 That report is omitted in the Council-bock. 




*« To 
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“ To monies received more of Dr. Wallis in part of his arrear, y 
“ paid by my lord Brouncker, in confideration of a ledture he i 
“ read at the Society for his lordfliip, 12th November, 1674 J 

“ To monies more of my lord Brouncker for a lecture read by? 
“ Dr. Grew for his lordlhip, 28th October, 1675. - - £ 

“ To money received of the earl of Aylesbury, for a ledture to be? 

“ read ... - 5 

<c To money received of Sir John Lowther for the like purpofe - 
“ To money received for admiflions ... 


243 
l. s. d. 

5 17 0 

400 


** To monies he received out of the cheft 

** To balance of his iaft account, ending 30th November, 1674 


o o 


2 

6 


o 

o 

o 


400 
25 16 


1 630 


I I 


“ We find him creditor 


** By the monies he hath paid to the ufe of the Society, as by the exa- 
“ mination of his vouchers doth appear - - 

** By balance refting in calh in his hands - • i 


/• s. d» 
}S95 3 8 
34 17 5 


£ 630 1 r 


<4 Signed Robert Redding, 

“ Theodore Haak, 
“ Robert Hooke.” 


This being done, there was read an order, lately made by the council, con- 
cerning the leaving fome members out of the lift printed for this eledtion day $ 
which order was as follows : 

November 20th, 1675. 

“ Ordered, 

“ That the prefident or his deputy be defired to intimate to the Society, on the 
** approaching anniverfary elediion-day, that they could not but take notice of. 
“ fome perfons left out of the lift j that this was done, becaufe they were found 
“ not to have performed their obligation to the Society : and that therefore the 
u council intended to proceed againk them according to ftatute.’* 



Thefe perfons 

were 

Dr. Bruce, 

Dr. Lower, 

Mr. Carkesse, 

j 

. Sir Tho. Nottb, 

Dr. Downs, 

Mr. Slingesby, 

Col. COLEPEPPER, 

I i 2 

Sir Peter Pett; 


Aftef 
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After this the Society proceeded to election, by which there were continued of 
the council for the year enfuing 


The lord vifcount Brouncker, 
The earl marfhal, 

The earl of Aylefbury, 

The lord bifiiop of Salilbury, 
Sir Joseph Williamson, 

Sir John Bankes, 


Sir Robert Southwell, 
Mr. Henshaw, 

Mr. Colwall, 

Mr. Hill, 

Mr. Oldenburg. 


The ten new members of the council were 


The lord bilhop of Chefter, 
Sir Paul Neile, 

Sir Cyril Wyche, 

Sir Jonas Moore, 

Dr. Pell, 


Dr. Holder, 

Dr. Walter Needham, 
Dr. Croune, 

Dr. Grew, 

Mr. Milles. 


•Out of the council were ele&ed for officers 


The lord vifcount Brouncker, prefident. 
Mr. ^Colwall,. treafurer. 

Mr. HENSHAW, 1 r - • 

Mr. Oldenburg, S fecr “ an “- 


Several months before this elettion died a very conGderable member of the So- 
ciety, Jonathan Goddard, M. D. who was fon of Mr. Henry Goddard, a 
(hip carpenter at Deptford in Kent, and born at Greenwich in that county, in the 
year 1617'. In the beginning of the year 1632, at fifteen years of age, he was 
admitted commoner of Magdalen Hall in Oxford, where continuing till he was 
of (landing for the degree or batchelor of arts, he left that houfe, and travelled 
abroad 4 for his improvement in the ftudy of phyfic r . After his return to his own 
country, having taken the degree of batchelor of phyfic at Chrift’s College in 
Cambridge, November 7. 1640* he promifed to obey the laws and ftatutes of the 
college of phyficians in London. He proceeded do&or of phyfic at Catharine 
Hall in Cambridge, January 20th, ,1644- *, at which tirpe he was a practitioner at 
London': and December 22 following admitted candidate of the college of 
phyficians, of which he was chofen fellow, November 4, 1646, and appointed to 
read the anatomy lecture there March 4. 1644 ' 1 . At that time he had lodgings in 
Woodllreet, in -the city of London, where Dr. Wilkins, Dr. Ent, Dr. Glisson, 
Dr. Wallis, and other eminent men, met, to cultivate and improve the new phi- 
lofophy, and laid the fir(t foundation of the Royal Society *. Dr. Goddard was 


p He wai fifteen years old in 1632, according 
to Wood. Athen,Oxon. vol. ii. col. C37. 

1 Id. ibid. 

' Ward’s Lives of the ProfeHbf* of Grelham 
College, p. 270. 


* Ibid. 

* Wood, ubi fupra.. 

* Ward, ubi fupra. 

* Dr. Wallis’s Account of his own fife, printed 

4 fphyfician 
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phyficianto the army railed by the parliament, and afterwards to Oliver. Crom~ 
well, whom he attended both into Ireland and Scotland. December 9. 1651, he 
was appointed by .the parliament warden of Merton College in Oxford, upon the 
refignationof Sir Nathaniel Brent ; and January 14. followingwas incorporated 
Dr. of phytic in that univerfity y . In 1652, Cromwell, then in Scotland, being 
chancellor of the univerfity of Oxford, did by an inftrument, dated O&ober 16. 
conftitute Dr. Goddard, together with Dr. John Owen, dean of Chrift Church, 
Dr. Wilkins, warden of Wadham College, Dr. Thomas Goodwin, prefident of 
Magdalen, and Peter French, B. D. canon of ChriftChurch, or any three or more 
of them, to ad as his delegates in all matters relating to grants or difpenfations 
which required his affent *. In 1653 Dr. Goddard was chofen fingly to repre- 
fent the univerfity of Oxford in parliament, and foon after appointed one of the 
council of ftate \ He was eledled profeflor of phytic in Grefham College, Novem- 
ber 7. 1655, in the room of Dr. Thomas Winston then lately deceafed b . He 
held the warJenfhip of Merton College till after the reftoration, when he was remov- 
ed by a letter from his majefty, dated July 3, 1660, who claiming the right of fup- 
plying that headlhip in the vacancy of the fee of Canterbury, appointed Dr. Ed- 
ward Reynolds, one of his chaplains, warden, as fucceffor to Sir Nathaniel 
Brent, no notice being taken of Dr. Goddard'. After this Dr. Goddard 
fettled himfelf in Grefham College, and was continued a fellow of the college of 
phyficians by their new charter in 1663 d . Having been one of the earlieft mem- 
bers of the Royal Society, he was appointed one of the council of it by the fir ft 
charter of July 15, 1662, and the fecond of April 22, 1663, being extremely 
zealous and aftive in promoting the defign of its inflitution. For being an ac- 
curate chemift, he employed his laboratory at the college in trying many experi- 
ments for the ufe of the Society, as well as for making his own medicines. He 
died fuddeniy of an apoplexy, which feized him at the end of Woodfircet in Cheap- 
tide, as he was returning from the company of fome of his philofophical friends 
at the Crown Tavern in Bloomfbury, at eleven at night, March 24. 1674 ; and 
was the third day after interred in Great St. Helen’s Church in Bifhop’s gate- 
ftreet % on the north fide of the chancel, near the rails of the communion-table, 
without any monumetit or infeription /. He was matter of a very curious and va- 
luable library of books elegantly bound, which he defigned to have given to the 
Royal Society, but, he dying without a will, they fell to his heir at law, his fif- 
ter’s fbn, a fcholar of Caius College in Cambridge *. His character is reprefented 
to great advantage by Dr. Seth Ward, in the dedication to him of his book, 
intitled, In IJbtael. Bullialdi Ajtronomi a Pbilolaic <e Fundamcnta Inquifitio brevis, 
printed at Oxford, 1653, in 4 to. in which dedication he is highly commended for 
his extenfive learning, flrill in his profeflion, knowledge of public affairs, gene- 
rous difpofition, candor, affability, and benevolence to all good and learned men ; 

9 

in Mr. He arne’s Preface to kis edition of Lang- Kennbt, Regiflcr and Chronicle, p. 1^7. and 
toft’s Chronicle, vol. i. p. 161. Wa r d, p. 270, 271. 

y Wood and Ward, ubi fupra. d GoodalL’s Royal College of Phyficians of 

* Wood, Fafti Oxon. vol. ii. col. 98. London, p. 70. 

* Id. Athen. Oxon. ubi fupra. e Wood, A then. Oxon. vol. ii. col. 538. 

k Ward, obi fupra. f Ward, p. 271. 

* Regifterof Merton College, cited by bifhop * Wood, Athen. Oxon. col. 538. 

and 
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and for being the firft Englifhman who made telefcopes. The like complements 
were paid him by Mr. Edmund Dickenson, fellow of Merton-College, in the de- 
dication to him of his Delphi Pheenicizantes , printed in 1655. And Dr. Wallis, in 
1657, dedicated to him, and to Dr Langbaine, Dr. Wilkinson, and Dr. Wil- 
kins, his Alathefis univer falls. Befides thole writings of his, which, were com- 
municated to the Royal Society, he publilhed at London, in 1668, in 8vo. A 
Difcourfe concerning Pbyfic , and the many Abufes thereof by Apothecaries ; and in 
1 66q, in 4to. A Difcourfe fetting forth the unhappy condition of the Practice of 
phyftc in London. He left likewife at his death his Lectures read at Cbirurgeons- 
Ilall, and other pieces, in two volumes in 4to. prepared by him for the prefs * ; 
together with Arcana Medicinalia , publilhed at the end of the fecond edition of 
Pharmacopoeia Batcana, by James Shiptox, apothecary, at London, 1691, 
in 8vo. 

December 2. The lord vifeount Hallifax was admitted. 

H enry Hall, Efq; was propofed candidate by Mr. Le Hunt. 

Mr. Le Hunt produced and left with Mr. Hooke for the repofitory an iron 
ftone, of which, he faid, there were great numbers to be found in Brecknock- 
Ihire in the parifh of Llhanelthy, yielding more iron than any common iron-ore. 

Mr. Oldenburg read the preface of the Dutch book lately publilhed, fent 
over by Monf. de Zuylichem, concerning the gout ; which preface he has tranf- 
lated into Englilh, containing the occafion, defign, and import of that book. 

He was defired to fend for fome of the remedy for the gout out of Holland, 
where it was faid to be had *, and to inquire particularly at what intervals of time 
the author of the book, who had been cured by that medicine, had been troubled 
with gouty fits, before he made ufe of this remedy. 

Mr. Hooke was of opinion, that the fubftance concealed by this author was a 
kind of fpunk. 

Mr. Oldenburg read a letter to himfelf from Mr. Francis Jessop of Broom- 
hall in Yorklhire, dated 18 November, 1675 f , containing a farther account of 
the fulminating damps in the mines of Wingernorth, of which he had fent fome 
relation g ■, together with an anfwer to feveral queries, that were fent him on that 
occafion. 

Mr. Hooke mentioned hereupon, that there were two forts of damps ; the one 
of a moift and grofs nature, falling downwards ; the other fpirituous and very 
apt to catch fire and to flame : adding, that heretofore in a well on Banftead- 
downs about three hundred feet deep, he had let down a candle burning to the 
depth of two hundred feet ; but that letting it down deeper, the candle went out. 

• Idem, ibid. f Letter-book, vol. vii. p. 1 74. It is printed in the Phil of. Tranfatt. vol. x. 
u° 119. p.450. for November, 1675. * Ibid. n° 117. p. 391. 

8 Mr. 
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Mr. Hooke produced one of his contrivances of lamps formerly difeourfed of 
by him, which he explained to the Society, ferving to keep water as well as food 
for lamps a >t the fame hight, and being ufeful to keep a conftant degree of heat 
for hatching of eggs j as alfo to vary the degrees of heat,, and to anneal glafs 
for toughnel's, and likewife to anneal iron to the foftnefs of lead, &c. 

December g. There was produced a manufeript of Mr. Newton, touching 
his theory of light and colours, containing partly an hypothefis to explain the 
properties of light difeourfed of by him in his former papers, partly, the principal 
phaenomena of the various colours exhibited by thin plates or bubbles, efteemed 
by him to be of a more difficult confideration ;. yet to depend alfo on the faid 
properties of light. 

Of the hypothefis only the firft part was read, giving an account of refradion, 
refledion, tranfparency, and opacity i the fecond. part explaining colours being, 
referred to the next meeting. 

The firft was as. follows h i 


44 Sir, 

“■ 1 have fent you the papers I mentioned', by John Stiles. Upon reviewing. 
** them, I find fome things fo obfeure, as might have deferved a further explication 
** by fchemes ; and fome other things, I guefs, will not be new to you, though al- 
** moft all was new to me when I wrote them. But as they are, 1 hope you will accept 
of them, though not worth the ample thanks you fent. I remember, in fome 
44 difeourfe with Mr. Hooke, I happened, to fay, that I thought light was re- 
44 flefted, not by the parts of glafs, water, air, or other fenfible bodies ; but by 
the fame confine or fuperficies of the aethereal mediums, which refrads it, the 
44 rays finding fome difficulty to get through it in palling out of the denfer into 
44 the rarer medium, and a greater difficulty in pafiing out of the rarer into the 
“ denfer ; and fo being either refraded or reffeded by that fuperficies, as the 
circumftances they happened to be in at their incidence make them able or 
" unable to get through it. And, for confirmation of this, I faid further, that 
“ I thought the refledion of light, at its tending out of glafs into air, would not 
“ be diminifhed or weakened by drawing away the air in an air-pump, as it ought 
“ to be, if they were the parts of air that refleded : and added, that I had not 
“ tried this experiment, but thought he was not unacquainted with notions of 
44 this kind. To which he replied, that the notion was new, and he would the 
“ firit opportunity try the experiment I propounded. But upon reviewing the 
44 papers I fend you, I found it there fet down for tried -, which makes me recol- 
4 ‘ led, that about the time I was writing thefe papers, I had occafionally obferved 
44 in an air-pump here at Chrift’s- College, that I could not perceive the refledion 
44 of the infide of the glafs diminifhed in drawing out the air. This I thought 
44 fit to m ntion, leaft my former forgetfulnefs, through having long laid afide 
44 my thoughts on thefe things, fhould make me feem to have fet down for cer- 
44 tain what 1 never tried. 


k Regifter, vol. v. p. 6^. 


“■ Sir* 
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“ Sir, I had formerly purpofed never to write any hypothefis of light and 
“ colours, fearing it might be a means to engage me in vain difputes : but I hope 
“ a declared refolution to anfwer nothing, that looks like a controverfy, unlefs 
“ poflibly at my own time upon fome by-occafion, may defend me from that 
“ tear. And therefore confidering, that fuch an hypothefis would much illustrate 
“ the papers I promifed to fend you ; and having a little time this laft week to 
“ fpare, I have not fcrupled to defcribe one, fo far as I could on a fudden recol- 
“ led: my thoughts about it ; not concerning myfelf, whether it (hall be thought 
** probable or improbable, fo it do but render the papers I fend you, and others 
“ fent formerly, more intelligible. You may fee, by the fcratching and inter- 
“ liniog, it was done in hafte ; and I have not had time to get it tranfcribed, 
“ which makes me fay I referve a liberty of adding it -, and defire, that you would 
“ return thofe and the other papers when you have done with them. I doubt 
“ there is too much to be read at one time, but you will loon know how to 
“ order that. At the end of the hypothefis you will fee a paragraph to be in- 
“ ferted as is there di reded : I Ihould have added another or two, but I had not 
“ time, but fuch as it is, I hope you will accept it. Sir, I am, &c. 

Is. Newt on. 

“ An Hypothefis explaining the Properties of Light, difcourfed of in my fe- 

“ veral Papers. 

“ Sir, 

“ In my anfwer to Mr. Hooke, you may remember, I had occafio'n to fay 
“ fomcthing of hypothefes, where I gave a reafon,. why all allowable hypothefe$ 
“ in their genuine conftitution Ihould be conformable to my theories; and faid 
“ of Mr. Hooke’s hypothefis, that I took the moll free and natural application 
** of it to phenomena to be this 1 : that the agitated parts of bodies, according 
“ to their feveral fizes, figure, and motions, do excite vibrations in the aether of 
“ various depths or bignefles, which being promifcuoufly propagated through that 
“ medium to our eyes, effed in us a fenfation of light of a white colour ; but, 
“ if by any means thofe of unequal bignefles be feparated from one another, the 
“ largeft beget a fenfation of a red colour ; the leaft, or Ihorteft, of a deep 
“ violet; and the intermediate ones, of intermediate colours: much after the 
“ manner that bodies, according to their feveral fizes, fhapes, and motions, ex- 
“ cite vibrations in the air of various bignefles, which, according to thofe big- 
“ nefles, make feveral tones in found, &c. 1 was glad .to underftand, as I ap- 

“ prehend, from Mr. Hooke’s difcoufe at my laft being at one of your aflem- 
“ blies, that he had changed his former notion of all colours being compounded 
“ of only two original ones, made by the two fides of an oblique pulfe ; and 
“ accommodated his hypothefis to this my fuggeftion of colours, like founds, 
“ being various, according to the various bignefs of the pulfes. For this I take 
“ to be a more plaufible hypothefis than any other defcribed by former authors, 
“ becaufe I fee not how the colours of thin tranfparent plates or Ikins can be 
“ handfomely explained, without having recourfe to aethereal pulfes : but yet I 

1 Tranfaft n° 88. p. 5088. 
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“ like another hypothefis better, which I had occafion to hint fomething of in the 
M fame letter in thefe words k : 

“ The by pc thefts of light's being a body, had 1 propounded it , has a much greater 
affinity with the objector's own hypothefis, than be feems to be aware of j the vibra- 
“ lions of the atbcr being as ufeful and neceffary in this as in his. For , affiuming the 
“ rays of light to be fmall bodies emitted every way from fhining fubftances , thofe , 
“ when they impinge on any refracting or reflecting fuperficies, muft as neceffiarily ex- 
“ cite vibrations in the ather , as flones do in wa er when thrown into it. And, flip- 
“ pcjing thefe vibrations to be of feveral depths or tbickneffes , accordingly as they are 
“ excited by the faid corpufcular rays of various fixes and velocities \ of what ufe 
“ they will be for explicating the manner of reflexion and refraction ; the production of 
** heat by the fun- beams •, the emifflon of light from burning , putrifying , or other fub- 
** fiances , whofe parts are vehemently agitated ; the phenomena of thin tranfparent 
“ plates , and bubbles , and of all natural bodies ; the manner of vfim, and the dif- 
“ ference of colours as alfo their harmony and difcord ; I Jha.ll leuve to their confi- 
“ deration , who may think it worth . their endeavour to apply this hypothefis to the 
folutionof phenomena. 

** Ware I to aflume an hypothefis, it Ihould be this, if propounded more ge- 
“ nerally, fo as not to determine what light is, farther than that it is fomething 
“ or other capable of exciting vibrations in the aether : for thus it will become 
“ fo general and comprehenfive of other hypothefes, as to leave little room for 
“ new ones to be invented. And therefore, becaufe I have obferved the heads 
“ of fome great virtuofos to run much upon hypothefes, as if my difeourfes want- 
“ ed an hypothefis to explain them by, and found, that fome, when I could not 
“ make them take my meaning, when I fpake of the nature of light and colours 
“ abftra&edly, have readily apprehended it, when I illuftrated my difeourfe by 
“ an hypothefis j for this reafon I have here thought fit to fend you a deferip- 
“ tion of the circumftances of this hypothefis as much tending to the illuflration 
“ of the papers I herewith fend you. And though I (hall not aflume either this or 
“ any other hypothefis, not thinking it neceflary to concern myfelf, whether the 
“ properties of light, difeovered by me, be explained by this, or Mr. Hooke’s, 
“ or any other hypothefis capable of explaining them * yet while I am deferib- 
“ ing this, I (hall fometimes, to avoid circumlocution, and to reprefent it more 
“ conveniently, fpeak of it, as if I aflumed it, and propounded it to be believed. 
“ This I thought fit to exprefs, that no man may confound this with my other 
** difeourfes, or meafure the certainty of one by the other, or think me obliged 
“ to anfwer obje<5tions againft this feript : for 1 defire to decline being involved 
“ in fuch troublefome and infignificant difputes. 

“ But to proceed to the hypothefis : Firft, it is to be fuppofed therein, that 
“ there is an aethereal medium much of the fame conflitution with air, but far 
“ rarer, fubtler, and more 'ftrongly elaftic. Of the exiftence of this medium 
“ the motion of a pendulum in a glafs exhaufted of air almoft as quickly as in 

k Tranfaft. n° 88. p. 5087. 
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“ the open air, is no inconfiderable argument. But it is not to be fuppofed, 
“ that this medium is one uniform matter, but compounded, partly of the main 
“ phlegmatic body of aether, partly of other various aethereal fpirits, much after 
“ the manner, that air is compounded of the phlegmatic body of air intermixed 
with various vapours and exhalations : for the eledtric and magnetic effluvia, 
“ and gravitating principle, feem to argue fuch variety. Perhaps the whole 
“ frame of nature may be nothing but various contextures of fome certain aethe- 
“ real fpirits, or vapours, condenfed as it were by precipitation, much after the 
“ manner, that vapours are condenfed into water, or exhalations into grofier fub- 
“ ftances, though not fo eafily condenfible •, and after condenfation wrought into 
“ various forms ; at firfl by the immediate hand of the Creator •, and ever fince 
“ by the power of nature ; which, by virtue of the command, increafe and 
“ multiply, became a complete imitator of the copies fet her by the protoplaft. 
** Thus perhaps may all things be originated from aether. 


“ At leaft, the elaftic effluvia feem to inftrndt us, that there is fomething of 
“ an tethereal nature condenfed in bodies. I have fometimes laid upon a table 
“ a round piece of glafs about two inches broad fet in a brafs ring, fo that the 
“ glafs might be about one eighth or one fixth of an inch from the table, and 
“ the air between them inclofcd on all fides by the ring, after the manner as if 
“ I had whelmed a little fieve upon the table ; and then rubbing a pretty while 
“ the glafs brifkly with fome rough and raking fluff, till fome very little fragments 
“ of very thin paper, laid on the table under the glafs, began to be attracted and 
“ move nimbly to and fro ; after I had done rubbing the glafs, the papers would 
“ continue a pretty while in various motions ; fometimes leaping up to the glafs 
“ and refting there a while; then leaping down and refting there; then leaping 
“ up, and perhaps down and up again, and this fometimes in lines feeming per- 
“ pendicular to the table; fometimes in oblique ones ; fometitnes alfo they would 
“ leap up in one arch and down in another, divers times together, without 
“ lenfibly refting between ; fometimes fkip in a bow from one part of the glafs 
“ to another without touching the table, and fometimes hang by a corner, and 
“ turn often about very nimbly, as if they had been carried about in the midft 
“ of a whirlwind, and be otherwife varioufly moved, every paper with a diverfe 
“ motion. And upon Aiding my finger on the upper fide of the glafs, though 
“ neither the glafs, nor inclofed air below, were moved thereby, yet would the 
“ papers, as they hung under the glafs, receive fome new motion, inclining this 
“ way or that way, accordingly as I moved my finger. Now, whence all thefe 
“ irregular motions Ihould faring, 1 cannot imagine, unlefs from fome kind of 
“ lubiil matter lying condenfed in the glafs, and rarefied by rubbing, as water is 
“ rarefied into vapour by heat, and in that rarefa&ion diffufed through the fpace 
“ round the glafs to a great diftance, and made to move and circulate varioufly, 
“ and accordingly to a&uate the papers till it return into the glafs again, and be 
“ recondenfed there. And as this condenfed matter by rarefa&ion into an asthe- 
“ real wind .(for by its eafy penetrating and circulating through g ! afs I efteem it 
“ ethereal) may caufe thefe odd motions, and by condenfing again may caufe 
“ eledlrical attraction with its returning to the glafs to fucceed in the place of 
“ what is there continually recondenfed ; fo may the gravitating attra&ion of the 
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“ earth be caufed by the continual condenfation of Lome other fuch like ethereal 
“ fpirit, not of the main body of phlegmatic aether, but of fomething very 
“ thinly and fubtilly diffufed through it, perhaps of an un&uous or gummy, 
“ tenacious, and fpringy nature, and bearing much the fame relation to aether, 
“ which the vital aereal fpirit, requifite for the confervation of flame and vital 
“ motions, does to air: For, if fuch an aethereal fpirit may be condenfed in 
“ fermenting or burning bodies, or otherwife coagulated in the pores of the earth 
“ and water into fome kind of humid aftive matter, for the continual ufes of 
“ nature, adhering to the fides of thofe pores, after the manner that vapours 
“ condenfe on the Tides of a veflel ; the vaft body of the earth, which may be 
“ every where to the very center in perpetual working, may continually condenfe 
“ fo much of this fpirit, as to caufe it from above to defcend with great celerity 
“ for a fupply ; in which defcent it may bear down with it the bodies it pervades 
“ with force proportional to the fuperficies of all their parts it ads upon ; nature 
“ making a circulation by the flow afcent of as much matter out of the bowels 
“ of the earth in an aereal form, which, for a time, conftitutes the atmofphere ; 
“ but being continually buoyed up by the new air; exhalations and vapours rifing 
“ underneath, at length (fome part of the vapours, which return in rain, excepted) 
“ vanilhes again into the sethereal fpaces, and there perhaps in time relents, and is 
“ attenuated into its firft principle : for nature is a perpetual worker, generating 
“ fluids out of folids, and folids out of fluids, fixed things out of volatile, and 
** volatile out of fixed, fubtil out of grofs and grofs out of fubtil ; fome things 
“ to afcend, and make the upper terreftrial juices, rivers, and the atmofphere ; and 
“ by confequence, others to defcend for a requital to the former. And, as the 
“ earth, fo perhaps may the fun imbibe this fpirit copioufly, to conferve his fhin- 
“ ing, and keep the planets from receding further from him. And they, that 
“ will, may alfo fuppofe, that this fpirit affords or carries with it thither the folary 
“ fewel and material principle of light : and that the vaft aethereal fpaces between 
“ us and the ftars are for a fufficient repofitory for this food of the fun and 
“ planets. But this of the conftitution of aethereal natures by the by. 

“ In the fecond place, it is to be fuppofed, that the aether is a vibrating medium 
“ like air, only the vibrations far more fwift and minute ; thofe of air, made by 
“ a man’s ordinary voice, fucceeding one another at more than half a foot or a 
“ foot diftance ; but thofe of aether at a lefs diftance than the hundred thoufandth 
“ part of an inch. And, as in air the vibrations are fome larger than other', 
“ but yet all equally fwift (for in a ring of bells the found of every tone is heard 
“ at two or three miles diftance, in the fame order that the bells are ftruck fo, 
“ I fuppofe, the jethereal vibrations differ in bignefs, but not in fwiftnefs. Now, 
“ thefe vibrations, befide their ufe in reflexion and refraftion, may be fuppofed 
“ the chief means, by which the parts of fermenting or putrifying fubftances, 
“ fluid liquors, or melted, burning, or other hot bodies, continue in motion, are 
“ fhaken afunder like a fhip by waves, and diflipated into vapours, exhalations, 
“ or fmoke, and light loofed or excited in thofe bodies, and confequently by 
“ which a body becomes a burning coal, and fmoke, flame; and, I fuppofe, 
** flame is nothing but the particles of fmoke turned by the accefs of light and 
“ heat to burning coals, little and innumerable. 

K k 2 u Thirdly , 
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“ Thirdy , as the air can pervade the bores of fmall glafs pipes, but yet not fo 
“ eafily as if they were wider ; and therefore ftands at a greater degree of rarity 
“ than in the free aereal fpaces, and at fo much a greater degree of rarity as the 
“ pipe is fmaller, as is known by the rifing of water in fuch pipes to a much 
“ greater hight than the furface of the ftagnating water, into which they are 
“ dipped j fo I fuppofe aether, though it pervades the pores of cryftal, glafs, 
“ water, and other natural bodies, yet it ftands at a greater degree of rarity in 
“ thofe pores, than in the free aethereal fpaces, and at fo much a greater degree of 
“ rarity, as the pores of the body are fmaller. Whence it may be, that the fpirit 
“ of wine, for inftance, though a lighter body, yet having fubtiler parts, and 
“ consequently fmaller pores, than water, is the more ftrongly refradting liquor. 
‘‘ This alfo may be the principal caufe of the cohefion of the parts of folids and 
“ fluids, of the fpringinefs of glafs, and bodies, whofe parts Aide not one upon 
“ another in bending, and of the ftanding of the mercury in the Torricellian 
“ experiment, fometimes to the top of the glafs, though a much greater hight 
“ than twenty-nine inches. For the denfer aether, which furrounds thefe bodies, 
“ muft croud and prefs their parts together, much after the manner that air 
“ furrounding two marbles prefles them together, if there be little or no air be- 
“ tween them. Yea, and that puzzling problem ; By what means the mufcles are 
“ contracted and dilated to caufe animal motion , may receive greater light from hence 
“ than from any means men have hitherto been thinking on. For, if there be any 
“ power in man to condenfe and dilate at will the aether, that pervades the 
“ mufcle, that condenfation or dilation muft vary the comprelfion or the mufcle, 
“ made by the ambient aether, and caufe it to fwell or fhrink accordingly. For 
“ though common water will fcarce (hrink by compreflion, and fwell by relax- 
“ ation, yet (fo far as my obferyation reaches) fpirit of wine and oil will ; and 
“ Mr. Boyle’s experiment of a tadpole fhrinking very much by hard compref- 
“ fing the water, in which it fwam, is an argument, that animal juices do the 
4t fame. And as for their various predion by the ambient aether, it is plain, 
“ that that muft be more or !efs accordingly as there is more or lefs aether with- 
“ in, to fuftain and counterpoife the prefiure of that without. If both sethers 
“ were equally denfe, the mufcle would be at liberty, as if prefled by neither r 
“ if there were no aether within, the ambient would comprefs it with the whole 
“ force of its fpring. If the tether within were twice as much dilated as that 
“ without, fo as to have but half as much fpringinefs, the ambient would have 
“ half the force of its fpringinefs counterpoifed thereby, and exercife but the 
“ other half upon the mufcle •, and fo in all other cafes the ambient comprefles 
“ the mufcle by the excefs of the force of its fpringinefs above that of the fpring- 
“ inefs of the included. To vary the compreflion of the mufcle therefore, and 
“ fo to fwell and fhrink it, there needs nothing but to change the confiftence 
“ of the included aether; and a very little change may fuffice, if the fpring of 
“ aether be fuppofed very ftrong, as I take it to be many degrees ftronger 
“ than that of air. 

" Now for the changing the confiftence of the aether; fome may be ready to 
“ grant, that the foul may have an immediate power over the whole aether in 
“ any part of the body, to fwell or flirink it at will: but then how depends the 

** mufcular 
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“ mufcular motion on the nerves ? Others therefore may be mere apt to think 
“ it done by fome certain {Ethereal fpirit included within the dura mater , which 
“ the foul may have power to contract or dilate at will in any mufcle, and fo 
“ caufe it to flow thither through the nerves. But dill there is a difficulty, why 
“ this force of the foul upon it does not take off the power of its fpringinefs, 
“ whereby it fhould fuftain, more or lefs, the force of the outward aether. A 
“ third fuppofition may be, that the foul has a power to infpire any mufcle with 
“ this fpirit, by impelling it thither through the nerves. But this too has its 
“ difficulties, for it requires a forcible intending the fpring of the tether in the 
“ mufcles, by preffure exerted from the parts of the brain : and it is hard to 
“ conceive, how fo great force can be exercifed amidft fo tender matter as the 
“ brain is. And befides, why does not this {Ethereal fpirit, being fubtil enough, 
“ and urged with fo great force, go away through the dura mater and lkins of 
“ the mufcle; or at leaft fo much of the other sether go out to make way for 
“ this, which is crouded in ? To take away thele difficulties is a digreffion ; but 
“ feeing the fubjedt is a deferving one, I fhall not ftick to tell you how I think 
“ it may be done. 

“ Fir ft then, I fuppofe, there is fuch a fpirit; that is, that the animal fpirits 
** are neither like the liquor, vapour, or gas of fpirit of wine ; but of an {Ethereal 

nature, fubtil enough to pervade the animal juices, as freely as the eledlric, or 
“ perhaps magnetic, effluvia do glafs. And to know, how the coats of the 
“ brain, nerves, and mufcles, may become a convenient veffel to hold fo fubtil 
“ a fpirit, you may confider, how liquors and fpirits are difpofed to pervade or 
“ not pervade things on other accounts than their fubtilty. Water and oil per- 
“ vade wood and ftone, which quickfilver does not ; and quickfilvcr metals, 
4t which water and oil do not : water and acid fpirits pervade falts, which oil 
“ and fpirit of wine do not ; and oil and fpirit of wine pervade fulphur, which 
“ water and acid fpirits do not. So fome fluids, as oil and water, though their 
“ parts are in freedom enough to mix with one another, yet by fome fecrct 
“ principle of unfociablenefs they keep afunder ; and fome, that are fociable, may 

become unfociable, by adding a third thing to one of them, as water to fpirit 
“ of wine, by diflolving fait of tartar in it. The like unlociablenefs may be in 
“ aethereal natures, as perhaps between the aethers in the vortices of the fun and 
“ planets; and the reafon, why air Hands rarer in the boxes of fmall glafs-pipes, 
“ and aether in the pores of bodies, than elfewhere, may be, not want of fub- 
" tilty, but fociablenefs. And on this ground, if the ethereal vital fpirit in a 
“ man be very fociable to the marrow and juices, and unfociable to the coats of 
“ the brain, nerves, and mufcles, or to any thing lodged in the pores of thofe 
“ coats, it may be contained thereby, notwithftanding its fubtilty; efpecially if 
“ we fuppofe no great violence done to it to fqueeze it out ; and that it may not 
“ be altogether fo fubtil as the main body of aether, though fubtil enough to 
“ pervade readily the animal juices, and that, as any of it is fpenr, it is continu- 
“ ally fupplied by new fpirit from the heart. 

“ In the next place, for knowing how this fpirit may be ufed for animal mo* 
“ tion, you may conlider, how fome things unfociable are made fociable by the 

“ mediatioa 
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** mediation of a third. Water, which will not diffolve copper, will do it, if 
the copper be melted with fulphur: aquafortis, which will not pervade gold, 
will do it by addition of a little ial armoniac, or fpirit of fait : lead will not 

“ mix in melting with copper, but if a little tin or antimony be added, they mix 

“ readilv, and part again of their own accord, if the antimony be waited by 
“ throwing faltpeter or otherwife : and fo lead melted with filver quickly per- 
vades and liquefies the filver in a much lefs heat than is requifite to melt the 
“ filver alone-, but, if they be kept in the teft till that little fubftance, that re- 

“ conciled them, be wafted or altered, they part again of their own accord. And, 

“ in like manner, the {ethereal animal fpirit in a man may be a mediator between 
the common aether and the mufcular juices, to make them mix more freely; 
“ and fo, by fending a little of this fpirit into any mufcle, though fo little as to 
“ caufe no ienfible tenfion of the mufcle by its own force; yet, by rendering the 
“ juices more fociable to the common external tether, it may caufe that aether to 
«* pervade the mufcle of its own accord in a moment more freely and copioufly 
“ than it would otherwife do, and to recede again as freely, fo foon as this medi- 
“ ator of fociablenefs is retraced. Whence, according to what I faid above, 
«* will proceed the fwelling or (hrinking of the mufcle, and confequently the ani- 
“ mal motion depending thereon. 

“ Thus may therefore the foul, by determining this aethereal animal fpirit or 
“ wind into this or that nerve, perhaps with as much eafe as air is moved in open 
“ fpaces, caufe all the motions we fee in animals : for the making which motions 
“ ftrong, it is not neceffary, that we ftiould fuppofe the aether within the mufcle 
“ very much condenfed or rarified by this means; but only that its fpring is fo 
** very great, that a little alteration of its denfity (hall caufe a great alteration in 
“ the preftiire. And what is faid of mufcular motion, may be applied to the mo- 
“ tion of the heart, only with this difference, that the fpirit is not fent thither, 
“ as into other muicles, but continually generated there by the fermentation of 
the juices, with which its flelh is replenifhed, and as it is generated, let out by 
“ ftarts into the brain through fome convenient duftus to perform thofe motions 
“ in other mufcles by impreftion, which it did in the heart by its generation. 
“ For I fee not, why the ferment in the heart may not raife as fubtil a fpirit ouc 
“ of its juices, to caufe thefe motions, as rubbing does out of a glafs, to caufe 
“ ele&ric attra&ion, or burning out of fewel, to penetrate glafs, as Mr. Boylte 
“ has (hewn, and calcine by corrofion metals melted therein. 

“ Hitherto I have been contemplating the nature of aether and aethereal fub- 
“ ftances by their effedts and ufes ; and now I come to join therewith the confi- 
** deration of light. 

“ In the fourth place therefore, I fuppofe light is neither aether, nor its vibrating 
“ motion, but fomething of a different kind propagated from lucid bodies. They, 
“ that will, may fuppole it an aggregate of various peripatetic qualities. Others 
“ may fuppofe it multitudes of unimaginable fniaH and fwift corpufcles of various 
“ fixes, fpringing from fhining bodies at great diftances one after another ; but 
yet without any fenlible interval of time, and continually urged forward by a 
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“ principle of motion, which in the beginning accelerates them, till the refiftence 
“ of the sethereal medium equal the force of that principle, much after the 
“ manner that bodies let fall in water are accelerated till the refiftance of the wa- 
iter equals the force of gravity. God, who gave animals felf-motion beyond 
“ our underftanding, is, without doubt, able to implant other principles of mo- 
“ tion in bodies, which we may underftand as little. Some would readily grant 
“ this may be a fpiritual one ; yet a mechanical one might be fhewn, did not 1 
“ think it better to pafs it by. But they, that like not this, may luppofe light 
“ any other corporeal emanation, or any impulfe or motion of any other medium 
“ or sethereal lpirit diffufed through the main body of aether, or what elfe they 
“ can imagine proper for this purpofe. To avoid difpute, and make this hypo- 
“ thefis general, let every man here take his fancy : only, whatever light be, I 
“ fuppofe, it confifts of rays differing from one another in contingent circum- 
“ ftances, as bignefs, form, or vigour ; like as the fands on the Ihore, the waves 
“ of the fea, the faces of men, and all other natural things of the fame kind 
“ differ ; it being almoft impoffible for any fort of things to be found without 
“ fome contingent variety. And further, I would fuppofe it diverfe, from the 
“ vibrations of the aether, becaufe (befides, that were it thefe vibrations, it 
“ ought always to verge copioufly in crooked lines into the dark or quiefeent 
“ medium, deftroying all fhadows •, and to comply readily with any crooked pores 
“ or paflages, as founds do,) I fee not how any fuperficies (as the fide of a glafs 
“ prifm, on which the rays within are incident at an angle of above forty de- 
“ grees) can be totally opake. For the vibrations beating againft the refradt- 
“ ing confine of the rarer and denfer a?ther muft needs make that pliant fuper- 
“ ficies undulate, and thofe undulations will ftir up and propagate vibrations on 
“ the other fide. And further, how light, incident on very thin fkins or plates 
“ of any tranfparent body, fliould, for many fuccefllve thickneffes of the plate 
“ in arithmetical progreffion, be alternately reflected and tranfmitted, as I find 
“ it is, puzzles me as much. For, though the arithmetical progreffion of thofe 
“ thickneffes, which refledt and tranfmit the rays alternately, argues, that it de- 
“ pends upon the number of vibrations between the two fuperficies of the plate, 
“ whether the ray fhall be reflected or tranfmitted : yet I cannot fee, how the 
“ number lhould vary the cafe, be it greater or lefs, whole or broken, unlefs 
“ light be fuppofed fomething elfe than thefe vibrations. Something indeed 
“ I could fancy towards helping the two laft difficulties, but nothing which I fee 
“ not infuffieient. 

“ Fifthly, it is to be fuppofed, that light and aether mutually adt upon one 
“ another, aether in refradting light, and light in warming aether j and that the 
“ denfeft aether adts mod ftrongly. When a ray therefore moves through aether 
“ of uneven denfity, I fuppofe it moft prefled, urged, or adted upon by the me- 
“ dium on that fide towards the denfer aether, and receives a continual im t ulfe or 
“ ply from that fide to recede towards the rarer, and fo is accelerated, if it move 
“ that way, or retarded, if the contrary. On this ground, if a ray move 
“ obliquely through fuch an unevenly denfe medium (that is, obliquely to thofe 
u imaginary fuperficies, which run through the equally denfe parts of the me- 
“ dium, and may be called the refradting fuperficies) it muft be incurved, as it 
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“ is found to be, by obfervation in water whofe lower parts were made gradu- 
“ ally more fait, and fo more denfe than the upper. And this may be the ground 
“ of all refraftion and reflexion : for as the rarer air within a fmall glals-pipe, 
“ and the denfer without, are not diftinguifhed by a meer mathematical fuper- 
“ ficics, but have air between them, at the orifice of the pipe, running through 
“ all intermediate degrees of denfity : fo I fuppofe the refraCting fuperficies of 
“ tether, between unequally denfe mediums, to be not a mathematical one ; buc 
“ of fome breadth, the tether therein, at the orifices of the pores of the folid body, 
“ being of all intermediate degrees of denfity between the rarer and denfer aethe- 
“ real mediums ; and the refraction I conceive to proceed from the continual 
“ incurvation of the ray all the while it is palling the phyfical fuperficies. Now, 
“ if the motion of the ray be fuppofed in this pafiage to be increafed or dimi- 
“ nilhed in a certain proportion, according to the difference of the denfities of the 
“ tethereal mediums, and the addition or detraction of the motion be reckoned 
“ in the perpendicular from the refraCting fuperficies, as it ought to be, the fines 
“ of incidence and refraction will be proportional according to what DesCartes 
“ has demonflrated. 

“ The ray therefore, in' palling out of the rarer medium into the denfer, 
“ inclines continually more and more towards parallelifm with the refraCting fu- 
“ pei ficies ; and if the differing denfities of the mediums be not fo great, nor the 
“ incidence of the ray fo oblique, as to make it parallel to that fuperficies before 
“ it gets through, then it goes through and is refraCted; but if, through the afore- 

“ faid caufes, the ray become parallel to that fuperficies before it can get through, 

“ then it mult turn back and be reflected. Thus, for inftance, may be obferved 
“ in a triangular glafs-prifm O E F, that the rays A », 

“ that fend out of the glafs into air, do, by inclining 

“ them more and more to the refraCting fuperficies, emerge 
“ more and more obliquely till they be infinitely oblique ; 

“ that is, in a manner parallel to the fuperficies, which hap- 
“ pens when the angle of incidence is about forty degrees; 

“ and then, if they be a little more inclined are all reflected, 

“ as at A V a, becoming, I fuppofe, parallel to the fuperficies before they can get 
“ through it. Let A B D C represent the rarer medium ; E F H G the denfer, 
“ CD FE the fpace between them, or re- 
“ fracting phyfical fuperficies, in which the 
<c aether is of all intermediate degrees of 
denfity, from the rareft- atther at C D, 
to the denlelt, atEF; A « « L a ray, C 
A m its incident part, rn n its incurvation ^ 
by the refraCting fuperficies, and n L its 
emergent part. Now, if the ray A m be 
fo much incurved as to become at its 
emergence », as nearly as may be, paral- 
lei to C D, it is plain, that if that ray 
had been incident a little more obliquely, ^ 

1 See Mr. Hooke's Micrographia, where he fpeaks of the inflexion of rays, 

“ it 
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** it muft have become parallel to C D, before it had arrived at E F, the further 
“ fide of the refrading fuperficies •, and fo could have got no nearer to E F, but 
“ muft have turned back by further incurvation, and been refleded, as it is re* 
*' prefented at A(t Vx. And the like would have happened, if the denfity 
** of the aether had further increafed from E F to P Qj fo that P QJrl G might 
“ be a denfer medium than E F H G was fuppofed ; for then the ray, in paflf- 
** ing from m to », being fo much incurved, as at n to become parallel to CD 
“ or P it is Impoflible it lhould ever get nearer to P Q, but muft at n be- 
“ gin by further incurvation to turn back, and fo be refleded. And btcaufe, if 
“ a refradied ray, as » L, be made incident, the incident, A m, lhall become the 
4 ‘ refraded ; and therefore, if the ray A p- V, after it is arrived at V, where I 
** fuppofe it parallel to the refrading fuperficies, lhould be refleded perpendicu- 
“ larly back, it would return back in the line of incidence V jt* A. Therefore 
“ going forward, it muft go forward in fuch another line, V ir x, both cafes be* 
“ ing alike, and fo be refleded at an angle, equal to that of incidence. 

“ This may be the caufe and manner of refledion, when light tends from the 
“ rarer towards the denfer aether : but to know, how it lhould be refleded, 
** when it ftands from the denfer towards the rarer, you are further to confider, 
.** how fluids near their fuperficies are lefs pliant and yielding than in their more 
“ inward parts ; and, if formed into thin plates, or fhells, they become much 
“ more ftiff and tenacious than otherwife. Thus, things, which readily fall in 
“ water, if let fall upon a bubble of water, they do not eafily br?ak through it, 
** but are apt to Hide down by the fides of it, if they be not too big and heavy; 
** So, if two well polilhed convex glafles, ground on very large fpheres, be laid 
“ one upon another, the air between them eafily recedes, till they almoft touch ; 
“ but then begins to refill: fo much, that the weight of the upper glafs is too 
“ little to bring them together fo as to make the black, mentioned in the other 
** papers I fend you, appear in the midft of the rings of colours : and, if the 
“ glafles be plain, though no broader than a two-pence, a man with his whole 
“ ftrength is not able to prefs all the air out from between them, fo as to make 
“ them fully touch. You may obferve alfo, that infeds will walk upon water 
“ without wetting their feet, and the water bearing them up ; alfo motes fal- 
“ ling upon water will often- lie long upon it Without being wetted : and fo, 
“ I fuppofe, aether in the confine of two mediums is Jefs pliant and yielding 
“ than in other places, and fo much the lefs pliant by how much the mediums 
“ differ in denfity : fo that in palling out of denier a-ther into rarer, when there 
“ remains but a very little of the denfer aether to be paft through, a ray finds 
“ more than ordinary difficulty to get through ; and fo great difficulty, where the 
“ mediums are of very differing denfity, as to be refleded by incurvation, after 
“ the manner defcribed above ; the parts of aether on that fide, where they are 
“ lefs pliant and yielding, ading upon the ray much after the manner that they 
“ would do were they denfer there than on the other fide: fcr the refinance of 
“ the medium ought to have the fame effed on the ray, from what caufe foevcr 
“ it arifes. And this, I fuppofe, may be the caufe of the refledion of qmck- 
“ filver, and other metalline bodies. It muft alfo concur to increafe the refledive 
“ virtue of the fuperficies, when rays tend out of the rarer medium into the 
Vox.. III. LI “ denfer: 


m 


Digitized by LjOOQle 



2 5 8 THE HISTORY OF THE [1675. 

“ denier : and, in that cafe therefore, the reflection having a double caufe, ought 
“ to be ftronger than in the aether, as it is apparently. But in refraction, this ri- 
“ gid tenacity or unpliablenefs of the fuperficies need not be confldered, becaule 
“ fo much as the ray is thereby bent in pafling to the mod tenacious and rigid 
** part of the fuperficies, fo much it is thereby unbent again in pafling on from 
“ thence through the next parts gradually lefs tenacious. 

“ Thus may rays be refraCted by fome fuperficies, and reflected by others, be 
“ the medium they tend into, denfer or rarer. But it remains further to be ex- 
“ plained, how rays alike incident on the fame fuperficies (fuppofe of cryftal, glafs, 
“ or water) may be at the fame time fome refraCted, others reflected. And for ex- 
“ plaining this, I fuppofe, that the rays, when they impinge on the rigid refift- 
“ ing ethereal fuperficies, as they are aCted upon by it, fo they reaCt upon it and 
“ caufe vibrations in it, as (tones thrown into water do in its furface ; and that 
“ thefe vibrations are propagated every way into both the rarer and denfer me- 
“ diums ; as the vibrations of air, which caufe found, are from a ftroke, but yet 
4 ‘ continue ftrongell where they began, and alternately contract and dilate the aether 
“ in that phyfical fuperficies. For it is plain by the heat, which light produces in 
“ bodies, that it is able to put their parts in motion, and much more to heat and 
“ put in motion the more tender aether ; and it is more probable, that it corn- 
“ municates motion to the grofs parts of bodies by the mediation of aether than 
“ immediately; as for inftance, in the inward parts of quickfilver, tin, filver, 
“ and other very opake bodies, by genet ating vibrations, that run through them, 
“ than by Itriking the outward parts only, without entering the body. The (hock 
“ of every Angle ray may generate many thoufand vibrations, and by fending 
“ them all over the body, move all the parts, and that perhaps with more mo- 
“ tion than it could move one Angle part by an immediate ftroke ; for the vi- 
“ brations, by lhaking each particle backward and forward, may every time 
“ increafe its motion, as a ringer does a bell by often pulling it, and fo at length 
* f move the particles to a very great degree of agitation, which neither the Ample 
“ (hock of a ray, nor any other motion in the aether, befides a vibrating one could 
** do. Thus in air lhut up in a veflel, the motion of its parts caufed by heat, 
“ how violent foever, is unable to move the bodies hung in it, with either a trem- 
“ bling or progreflive motion : but if air be put into a vibrating motion by beac- 
“ ing a drum ur two, it (hakes glafs-windows, the whole body of a man, and 
“ other mafly things, efpecially thofe of a congruous 'tone : yea I have obferved it 
“ manifeftly (hake under my feet a cellared free-ftone floor of a large hall, fo as, 
“ I believe, the immediate ftroke of five hundred drumfticks could not have done, 

unlefs perhaps quickly fucceeding one another at equal intervals of time, .®the- 
“ real vibrations are therefore the beft means by which fuch a fubtile agent as 
“ light can (hake the grofs particles of folid bodies to heat them : and fo Tup- 
“ pofing that light, impinging on a refraCting or reflecting aethereal fuperficies, puts 
“ it into a vibrating motion, that phyfical fuperficies being by the perpetual ap- 
“ pulfe of rays always kept in a vibrating motion, and the aether therein conti- 
“ nually expanded and comprefled by turns ; if a ray of light impinge upon it, 
“ while it is much comprelTed, 1 fuppofe it is then too denfe and ftifftolet the ray 
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“ pafs through, and fo refleXs it ; but the rays, that impinge on it at other times, 

“ when it is either expanded by the interval of two vibrations, or not too much 
** compreffed and condenfed, go through and are refraXed. 

“ Thefe may be the caufes of refraflions and reflexions in all cafes; bur, for 
“ underftanding how they come to be fo regular, it is further to be confidered, 

“ that in a heap of fand, although the furface be rugged, yet if water be poured 
“ on it to fill its pores, the water, fofoonas its pores are filled, will evenly over- 
** fpread the furface, and fo much the more evenly, as the fand is finer : fo, al- 
“ though the furface of all bodies, even the moll polifhed, be rugged, as I con- 
“ ceive, yet where that ruggednefs is not too grofs and coarfe, the refraXing aethe- 
“ real fuperficies may evenly overfpread it. In polifhing glafs or metal, it is not 
“ to be imagined, that fand, putty, or other fretting powders, Ihould wear the 
“ furface fo regularly, as to make the front of every particle exactly plain, and ■ 
“ all thofe plains look the fame way, as they ought to do in well polifhed bodies, 

“ were refleXion performed by their parts : but that thofe fretting powders fhould 
“ wear the bodies firft to a coarfe ruggednefs, fuch as is fenfible, and then to a finer 
“ and finer ruggednefs, till it be fo fine that the aethereal fuperficies evenly over- 
** fpreads ir, and fo makes the body put on the appearance of a polifh, is a very na- 
“ tural and intelligible fuppofition. So in fluids, it is not well to be conceived, that 
“ the furfaces of their parts fhould be all plain, and the plains of the fuperficial parts 
“ always kept looking all the fame way, notwithftanding that they are in perpetual 
“ motion. And yet without thefe two fuppofitions, the fuperficies of fluids could 
“ not be fo regularly reflexive as they are, were the reflexion done by the parts them- 
“ felves, and not by an aethereal fuperficies evenly overfpreading the fluid. 

“ Further, concerning the regular motion of light, it might be fufpeXed, whe- 
“ ther the various vibrations of the fluid, through which it pafles, may not much 
“ diflurb it : but that fufpicion, I fuppofe, will vanilh, by confidering, that 
** if at any time the foremoft part of an oblique wave begin to turn it awry, 

“ the hindermoft part, by a contrary aXion, mu ft foon fet it ftraight again. 

“ Laflly, becaufe without doubt there are, in every tranfparent body, pores of 
“ various fizes, and I faid, that aether (lands at the greateft rarity in the fmallefl 
“ pores *, .hence the tether in every pore fhould be of a differing rarity, and fo 
“ light be re'raXed in its pafiage out of every pore into the next, which would 
“ caufe a great confufion, and fpoil the body’s tranfparency. But confidering that 
“ the aether, in all denfe bodies, is agitated by continual vibrations, and thefe vi- 
“ brations cannot be performed without forcing the parts of aether forward and 
“ backward, from one pore to another, by a kind of tremor, fo that the aether, 

“ which one moment is in a greater pore, is the next moment forced into a left; 

“ and on the contrary, this muft evenly fpread the aether into all the pores not 
“ exceeding fome certain bignefs, fuppofe the breadth of a vibration, and fo make 
«'• it of an even denfity throughout the tranfparent body, agreeable to the middle 
“ fort of pores. But where the pores exceed a certain bignefs, I fuppofe 
“ the scther fuits its denfity to the bignefs of the pore, or to the medium within 
“ it ; and fo being of a diyerfe denfity from the aether that furrounds it, refraXs 
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“ or refle&s light in its fuperficies, ahd fo make the body, where many fuch in- 
“ terftices are, appear opake.” 

Some of the members taking particular notice, among other things, of an 
experiment mentioned in this hypothefis, defired, that it might be tried ; viz. 
that having laid upon a table a round piece of glafs, about two inches broad, in a 
brafs ring ; fo that the glafs might be one third part of an inch from the table ; 
and then rubbing the glafs brifkly, till fome little fragments of paper laid on the 
table under the glafs began to be attracted, and move nimbly to and fro •, after 
he had done rubbing the glafs, the papers would continue a pretty while in va- 
rious motions, fometimes leaping up to the glafs, and refting there awhile, then 
leaping down, and reding there, and then leaping up and down again, and this 
fometimes in lines feeming perpendicular to the table, fometimes in oblique 
ones i fometimes alfo leaping up in one arch, and leaping down in another divers 
times together, without fenfibly refting between ; fometimes (kipping in a bow 
from one part of the glafs to another, without touching the table, and fometimes 
hanging by a corner, and turning often about very nimbly, as if they had been 
carried about in the middle of a whirlwind •, and being otherwife varioufly moved, 
C'ery paper with a different motion. And upon Aiding his finger upon the up- 
per fide of the glafs, though neither the glafs nor the inclofed air below were moved 
thereby, yet would the papers, as they hung under the glafs, receive fome new 
motion, inclining this or that way, according as he moved his finger. 

This experiment Mr. Newton propofed to be varied with a larger glafs placed 
Farther from the table, and to make ufe of bits of leaf gold inftead of papers ; 
thinking, that this would fucceed much better, fo as perhaps to make the leaf gold 
rife and fall in fpiral lines, or whirl for a time in the air, without touching either 
the table or glafs. 

It was ordered, that this experiment (hould be tried at the next meeting •, and 
Mr. Hooke promifed to prepare it for that meeting. 

Mr. Oldenburg was defired to enquire by letter of Mr. Newton, whether 
he would confent, that a copy might be taken of his papers, for the better confe- 
deration of their contents. 


Mr. Oldenburg prefented from Mr. Martyn, the printer to the Society, 
Mr. Willughby’s Omitboltgia, printed at London, 1676, in fol. 


December 1 6. Mr. Newton’s experiment of glafs rubbed to caufe various mo- 
tions in bits of paper underneath, was tried, but did not fucceed in thofe circum- 
ftances, with which it was tried. This trial was made upon the reading of a letter 
of his to Mr. Oldenburg, dated at Cambridge, 14th December, 1675 “, in 
which he gives fome more particular diredlions about that experiment. 


The letter was as follows : 

" Letter-book, vol, vii. p.280. 


The 
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“ The notice you gave me of the Royal Society’s intending to fee the experi- 
“ ment of glafs rubbed, to caufe various motions in bits of paper underneath, 
ct put me upon recollecting myfelf a little further about it ; and then remembring, 
“ that, if one edge of the brafs hoop was laid downward, the glafs was as near 
“ again to the table as it was when the other edge was laid downward, and that 
the papers played bell when the glafs was nearelf to the table ; 1 began to fuf- 
“ peCt, that 1 had fet down a greater diftance of the glafs from the table than I 
“ fhould have done; for in fetting down that experiment, I trufted to the idea I 
“ had of the bignefs of the hoop, in which I might eafily be miftaken, having 
“ not feen it of a long time. And this fufpicion was increafed by trying the ex- 
“ periment with an objedt glafs of a telefcope, placed about the third part of an 
“ inch from the table ; for J could not fee the papers play any thing near fo well 
** as I had feen them formerly. Whereupon I looked for the old hoop with its 
“ glafs, and at length found the hoop, the glafs being gone ; but by the hoop I 
“ perceived, that, when one edge was turned down, the glafs was almoil the 
“ third part of an inch from the table, and when the other edge was down, 
“ which made the papers play fo well, the glafs was fcarce the eighth part of ar» 
“ inch from the table. This I thought fit to fignify to you, that, if the expe- 
“ riment fucceed not well at the diftance I fet down, it may be tried at a lefs 
“ diftance, and that you may alter my paper, and write in it the eighth part of an 
“ inch inftead of .J or -J- of an inch. The bits of paper ought to be very little, 
“ and of thin paper ; perhaps little bits of the wings of a fly, or other light fub- 
“ ftances, may do better than paper. Some of the motions, as that of hanging 
“ by a corner and twirling about, and that of leaping from one part of the glafs 
“ to another, without touching the table, happen but feldom ; but it made me take 
“ the more notice of them. 

“ Pray prefent my humble fervice to Mr. Boyle, when you fee him, and thanks 
“ for the favour of the converfe I had with him at Spring. My conceit of tre- 
“ paning.the common ather, as he was pleafed to exprefs it, makes me begin 
“ to have the better thoughts on that he was pleafed to entertain it with a fmile. 
“ I ^m apt to think, that when be has a fet of experiments to try in his air-pump, 
“ he will make that one, to fee how the comprefiion or relaxation of a mufcle will 
“ Ihrink or fwell, foften or harden, lengthen or (horten it. 

“ As for regiftring the two difeourfes, you may do it ; only 1 defire you would 
“• fufpend till my next letter, in which I intend to fet down fomething to be ai- 
“ tered, and fomething to be added in the hypothefis.” 

It was ordered, that Mr. Oldenburg fhould again write to Mr. Newton, and 
acquaint him with the want of fuccefs of his experiment, and defire him to fend 
his own apparatus, with which he had made it: as alfo to enquire, whether he 
had fecured the papers being moved from the air, that might fomewhere fteal in. 

Hereupon the fequel of his hypothefis, the firft part of which was read at the 
preceding meetings, was read to the end. # 

3 

“ Thus 
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“ Thus much of refraction, reflection, tranfparency, and opacity ; and now to 
“ explain colours ; I iuppofe, that as bodies of various fizes, denfities, or fenfa- 
tions, do by percufiion or other aftion excite founds of various tones, and 
*• confequcntly vibrations in the air of various bignefs; fo when the rays of 
“ light, by impinging on the (tiff refraCting fuperficies, excite vibrations in the 
“ aether, thofe rays, whatever they be, as they happen to differ in magnitude, 
“ ftrength or vigour, excite vibrations of various bignefs ; the biggeft, ftrongeft, 
“ or molt potent rays, the largeft vibrations ; and others fhorter, according to 
“ their bignefs, ftrength, or power: and therefore the ends of the capillamenta of 
4t the optic nerve, which pave or face the retina, being fuch refracting fuperfi- 
“ cies, when the rays impinge upon them, they mult there excite thefe vibra- 
*• tions, which vibrations (like thofe of found in a trunk or trumpet) will run 
*• along the aqueous pores or cryftalline pith of the capillamenta through the 
“ optic nerves into the fenforum (which light itfelf cannot do) and there, I fiip- 
“ pofe, affeCt the fenfe with various colours, according to their bignefs and mix- 
“ ture ; the biggeft with the ftrongeft colours, reds and yellows ; the leaft with 
“ the weakeft, blues and violets; the middle with green, and a confufion of 
4 ‘ all with white, much after the manner, that in the fenfe of hearing, nature 
“ makes ufe of aereal vibrations of feveral bignefies to generate founds of divers 
*• tones ; for the analogy of nature is to be obferved. And further, as the 
“ harmony and difeord of founds proceed from the proportions of the aereal vi- 
brations, fo may the harmony of fome colours, as of golden and blue, and the 
“ difeord of others, as of red and blue, proceed from the proportions of the aethe- 
“ real. And poflibly colour may be diftinguilhed into its principal degrees, red, 
“ orange, yellow, green, blue, indigo, and deep violet, on the fame gro nd, 
“ that found within an eighth is graduated into tones. For, fome years paft, the 
“ prifma’.ic colours being in a well darkened room caft perpendicularly upon 
“ a paper about two and twenty foot diftant from the prifm, I defired a friend, 
“ to draw with a pencil lines crofs the image, or pillar of colours, where every 
“ one of the feven aforenamed colours was moft full and brifle, and alfo where he 
“ judged the trueft confines of them to be, whilft I held the paper fo, that the faid 
“ image might fall within a certain compafs marked on it. And this I didy partly 
“ becaufe my own eyes are not very critical in diftinguiftiing colours, partly be- 
“ caufe another, to whom I had not communicated my though s about this mat- 
“ ter, could have nothing but his eyes to determine his fancy in making thole 
“ marks. This oblervation we repeated divers times, both in the fame and di- 
*• vers days, to fee how the marks on feveral papers would agree ; and comparing 
“ the oblervation*, though the juft confines of the colour- are hard to be aftigned, 
“ becaufe they pafs into one another by infenfible gradation ; yet the differences 
*• of t c obfervarions were but little, efpecially towards the red end, and taking 
“ means between thofe differences, that were, the length of the image ( reckoned 
“ not by the cliffar.ee of the verges of the femicircular ends, but by the diftance of 
“ the centres of thofe femicirclts, or length of the lira it fides as it ought to be) 
“ was divided in about the fame proportion that a ftri -.g is, between the end and 

“ the middle, to found the tones in the eighth. You will underftand me belt 

“ by viewing the annexed figure, in which A B and C D reprefent the ffrait 

“ fides, ^bout t^n inches long, ABC and B T D the femicircular ends, X and 

“ Y 
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“ Y the centres of thole femicirclcs, X Z the length of a mufical firing double to 



** X Y, and divided between X and Y, fo as to found the tones exprefled at tl>e 
“ fide (that is X H the half, X G and G I the third part, Y K the fifth part, 
“ YM the eighth part, and G E the ninth part of X Y) and the intervals between 
“ thele divifions exprefs the fpaces which the colours written there took up, every 
“ colour being mod brilkly fpecific in the middle of thole fpaces. 

“ Now for the caufe of thele and fuch like colours made by refradiion, the 
“ biggeft or (Irongeft rays muft penetrate the refradting fuperficies more freely 
“ and eafily than the weaker, and fo be lefs turned awry by it, that is, lei’s re- 
“ framed •, which is as much as to fay, the rays, which make red, are lead: refran- 
“ gible, thofe, which make blue and violet, molt refrangible, and others otherwife 
“ refrangible according to their colour : whence, if the rays, which come promif- 
“ cuoufly from the fun, be refradled by a prifm, as in the aforefaid experiment, 
“ thefe of feveral forts being varioudy refradled, muft go to feveral places on an 
“ oppofite paper or wall, and fo parted, exhibit every one their own colours, 
“ which they could not do while blended together. And, becaufe refradiion only 
“ fevers them, and changes not the bignefs or ftrength of the ray, thence it is, 
“ that after they are once well fevered, refradiion cannot make any further changes 
“ in their colour. 

“ On this ground may all the phaenomena of refradlions be underftood : but to 
“ exp'lain the colours made by refledtions, I muft further fuppofe, that, though 
“ light be unimaginably fwift, yet the aethereal vibrations, excited by a ray, move 
“ falter than the ray itfelf, and fo overtake and outrun it one after another. And 
“ this, I fuppofe, they will think an allowable fuppofition, who have been in- 
“ dined to fufpedl, that thefe vibrations themfelves might be light. But to make 
“ it the more allowable, it is poflible light itfelf may not be lo fwift, as fome are 
*f apt to think ; for, notwithftanding any argument, that I know yet to the con- 
“ trary, it may be an hour or two, if not more, in moving from the fun to us. 
“ This celerity of the vibrations therefore fuppofed, if light be incident on a thin 
“ Ikin or plate of any tranfparent body, the waves, excited by its palfage through 
“ the firft fuperficies, overtaking it one after another, till it arrive at the lecond 
“ fuperficies, will caufe it to be there refledted or refradled accordingly as the con- 
“ denfed or expanded part of the wave overtakes it there. If the plate be of fuch 
“ a thicknefs, that the condenfed part of the firft wave overtake the ray at the fe- 
“ cond fuperficies, it muft be rdledted there ; if double that thicknefs, that the 
“ following rarified part of the wave, that is, the fpace between that and the next 

“ wave. 
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“ wave, overtake it, there it mud be tranfmitted •, if triple the thicknefs, that the 
“ condenfed part of the fecond wave overtake it, there it mud be reflected, and 
“ fo where the plate is five, feven, or nine times that thicknefs, it mud be refle5led 
“ by reafon of the third, fourth, or fifth wave, overtaking it at the fecond fuper- 
“ ficies; but when it is four, fix, or eight times that thicknefs, fo that the ray 
“ may be overtaken there by the dilated interval of thofe waves, it lhall be tranf- 
“ mitted, and fo on ; the fecond fuperficies being made able or unable to refledt 
“ accordingly as it is condenfed or expanded by the waves. For inftance, let 
“ A H reprefent the fuperficies of a fpherically convex glafs laid upon a plain 
“ glafs AIR, and AIR Q^H the thin plane-concave plate of air between them, 
“ and BC, DE, F G, HI, &c. thickneffes of that plate, or di fiances of tfie 
“ glafles in the arithmetical progreflion of the numbers 1. 2. 3. 4. &c. whereof 



“ B C is the diftance, at which the ray is over- 
“ taken by the mod condenfed part of the firft 
“ wave : I fay, the rays incident at B, F, K, 
“ and O, ought to be refletled at C, .G, L, 
“ and P, and thofe incident at D, H, M, and 
“ ought to be tranfmitted at E, I, N, and 
“ R ; and this, becaufe the ray B C arrives 
“ at the fuperficies A C, when it is condenfed, 
“ by the firft wave that overtakes it ; D E, 
“ when rarified by the interval of the firft and 
“ fecond •, F G, when condenfed by the fe- 
“ cond wave ; FI I, 'when rarified by the in- 
“ terval of the fecond and third ; and fo on 



“ for an indeterminate number of fucceflions •, and at A, the center or contadt of 
“ the glafles, the light mud be tranfmitted , becaufe there the aethereal mediums 
“ in both glafles are continued as if but one uniform medium. Whence, if the 
“ glafles in this pofture be looked upon, there ought to appear at A, the contadt 
“ of the glafles, a black fpot, and about that many concentric circles of light and 
“ darknefs, the fquares of whofe femidiameters are to fenfe and arithmetical pro- 
“ greflion. Yet all the rays, without exception, ought not to be thus refledted or 
“ tranfmitted : for fometimes a ray may be overtaken at the fecond fuperficies, 
“ by the vibrations raifed by another collateral or immediately fucceeding ray j 
“ which vibration, being as firong or ftronger than its own, may caufe it° to be 
** refledted or tranfmitted when its own vibration alone would do the contrary. 
“ And hence fome little light will be refledted from the black rings, which makes 

“ them 
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** them rather black than totally dark ; and Tome tranfmitted at the lucid rings, 
44 which makes the black rings, appearing on the other fide of the glades, not fo 
“ black as they would otherwise be. And fo at the central black fpor, where the 
44 glades do not absolutely touch, a little light will be reflected, which makes the 
“ fpot darkeft in the middle, and only black at the verges. For thus I have ob- 
“ ferved it to be, by tying very hard together twoglafs prifms, which were ac- 
cidentally (one of them at leaft) a very little convex,, and viewing by divers 
•“ lights this black fpot at their contact. If a white paper was placed at a little 
“ diftance behind a candle, and the candle and paper viewed alternately by re* 
“ fleCtion from the fpot, the verges of the fpot, which looked by the light of the 
“ paper as black as the middle part, appeared by the Wronger light of the candle 
44 lucid enough, fo as to make the fpot feem lefs than before *, but the middle part 
“ continued as abfolutely black in one cafe as in the other, fotne fpecks and (breaks 
“ in it only excepted, where I fuppofe the glafles, through fome unevennefs in 
** the polilh, did not fully touch. The fame I have obferved by viewing the fpot 
“ by the like reflection of the fun and clouds alternately. 

“ But to return to the lucid and black rings, thofc rings ought always to ap- 
“ pear after the manner deferibed, were light uniform. And after that manner, 
“ when the two contiguous gjafies A Q^and A R have been illuftrated, in a dark 
“ room, by light of any uniform colour made by a prifm, I have feen the lucid 
“ circles appear to about twenty in number, with many dark ones between them, 
“ the colour of the lucid ones being that of the light, with which the glafles were 
“ illuftrated. And if the glafles were held between the eye and prifmatic colours, 
“ call on a lheet of white-paper, or if any prifmatic colour was direCtly trajeCled 
“ through the glafles to a lheet of paper placed a little way behind, there would 
44 appear fuch other rings of colour and darknefs (in the firft cafe between the 
44 glafles, in the fecond, on the paper) oppofitely correfponding to thofe, which 
“ appeared by reflection : I mean, that, whereas by reflected light there appeared 
“ a black fpot in the middle, and then a coloured circle ; on the contrary, by tranf- 
“ mitted light there appeared a coloured fpot in the middle, and then a black circle, 
44 andfoon; the diameters of the coloured circles, made by tranfmiflion, equall- 
44 ing the diameters of the black ones made by reflection. 

44 Thus, I fay, the rings do and ought to appear when made by uniform light ; 
44 but in compound light it is otherwife. For the rays, which exhibit red and 
“ yellow, exciting, as I faid, larger pulfes in the aether than thofe, which make 
44 blue and violet, and confequently making bigger circles in a certain prapor- 
“ tion, as I have manifcftly found they do, by illuminating the gtafit s fucceffively 
“ by the aforefaid colours of prifm in a well darkened room, without changing 
“ the pofltion of my eye or of the glafles ; hence the circles, made by illuftrating 
44 the glafles with white light, ought not to appear black and white by turns, as 
44 the circles made by illuftrating the glafles ; for inftance, with red light, appear 
44 red and black •, but the colours, which compound the white light, mull difplay 
44 themfelves by being refleCled, the blue and violet nearer to the center than the 
red and yellow, whereby every lucid circle muft become violet in the inward 
verge, red in the outward, and of intermediate colours in the intermediate 
Vol; III. M m “ parts. 
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*« part's, and be made broader than before, fpreading the colours both ways into 
“ thofe fpaces, which I call the black rings, and which would here appear black:, 
« wcr e the red, yellow, blue, and violet, which make the verge of the rings, taken 
« out of the incident white light, which illuftrates the glaffes, and the green only 
“ left to make the lucid rings. Suppofe C B, G D, L F, P M, R N, S X, re- 
«* prefent quadrants of the circles made in a dark room by the very deepeft prif- 

“ matic red alone; and Y P, y 5 , 

“ A 4>, t p, p v, <r £, the qua- 
“ drants of like circles made 
“ alfo in a dark room, by the ^ 

“ very deepeft prifmatic violet ** 

“ alone : and then, if the glaf- g 
“ fes be illuminated by open 
“ day light, in which all forts j 
“ of rays are blended, it is ma- 
“ nifeft, that the firft lucid D 
** ring will be Y P B C •, the fe- <? 

“ cond y i D G, the third, ^ 

“ F L, the fourth MP, F 
“ the fifth p v N R, the fixth * 

“ <t g XS, &c. in all which 
“ the deepeft violet muft be 
“ reflefted at the inward edges 
•* reprefented by the pricked 
“ lines, where it would be re- 
** fledted were it alone, and the deepeft red at the outward edges reprefented By 
“ the black lines, where it would be refiedted, were it alone ; and all intermediate 
“ colours at thofe places, in order, between thefe edges, at which they would be re- 
“ Hefted were they alone ; each of them in a dark room, parted from all other 
«* colours by the refraftion of a prifm. And becaufe the fquares of the femidia- 
“ meters of the outward verges AC, AG, A L, &c. as alfo of A Y, A y, A x, 
“ &c. thefemidiameters of the inward are in arithmetical progreflion of the num- 
“ bers i, 3, 5, "7, 9, 11, &c. and the fquares of the inward are to the fquares 
“ of the outward (A Y 9 to A C 9 , A y 9 to A G 9 , A X 9 to A L*, &c.) as 9 to 14, 
“ (as I have found by meafuring them carefully and often, and comparing the 
‘ c obfervations :) therefore the outward red verge of the lecond ring, and inward 
“ violet one of the third, lhall border upon one another (as you may know by com- 
“ putation, and fee them reprefented in the figure) and the like edges of the third 
“ and fourth rings lhall interfere, and thofe or the fourth and fifth interfere more, 
“ and fo on. Yea, the colours of every ring muft fpread themfelves fomething 
“ more both ways than is here reprefented, becaufe the quadrantal arcs here de- 
feribed reprefent not the verges, but the middle of the rings made in a dark 
** room by the extreme violet and red ; the violet falling on both Tides the pricked 
4 ‘ arches, and red on both fides the black line arches. And hence it is, that 
S? thefe rings or circuits of colours fucceed one another continually, without any 

a intcr- 
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<* intervening black, and that the colours are pure only in the three or four firft 
«« rings, and then intervening and mixing more and more, dilute one another fo 
« much, that after eight or nine rings they are no more to be diftinguifhed, but 
“ feem to conftitute an even whitenefs \ whereas, when they were made in a dark 
room by one of the prifmatic colours alone, I have, as I faid, feen above twenty 
“ of them, and without doubt could have feen them to a greater number, had I 
taken the pains to make the prifmatic colour more uncompounded. For by 
“ unfolding thefe rings from one another, by certain refractions exprefled in the 
** other * papers I fend you, 1 have, even in day- light, difcovered them to above 
** an hundred ; and perhaps they would have appeared innumerable, had the light 
“ or colour illuftrating the glades been abfolutely uncompounded, and the pupil 
«* of my eye but a mathematical point ; fo that all the rays, which came from 
the fame point of the glafs might have gone into my eye at the fame obliquity 
“ to the glafs. 

“ What has been hitherto faid of the rings, is to be underftood of their appear- 
“ ance to an unmoved eye : but if you vary the pofition of the eye, the more 
“ obliquely you look on the glafs, the larger the rings appear. And of this the 
** reafon may be, partly that an oblique ray is longer in pafling through the 
** firft fuperficies, and fo there is more time between the waving forward and back- 
«« ward of that fuperficies, and confequently a larger wave generated, and partly, 
“ that the wave in creeping along between the two fuperficies may be impeded and 
“ retarded by the rigidnefs of thofe fuperficies, bounding ic at either end, and fo 
M not overtake the ray fo foon as a wave, that moves perpendicularly crofs. 

'• “ The bignefs of the circles made by every colour, and at all obliquities of the 
“ eye to the glaftes, and the thicknefs of the air, or intervals of the glades, 
“ where each circle is made, you will find exprefled in the other papers I fend 
“ you ; where alfo I hive more at large defcribed, how much thefe rings inter- 
“ fere, or fpread into one another ; what colours appear in every ring, where 
“ they are mod lively, where and how much diluted by mixing with the colours of 
** other rings *, and how the contrary colours appear on the back fide of the glades 
** by the tranfmitted light, the glades tranfmitting light of one colour at the fame 
“ place, where they reded that of another. Nor need I add any thing further of 
“ the colours of other thinly plated mediums, as of water between the aforefaid 
“ glades, or formed into bubbles, and fo encompaded with air, or of glafs blown 
“ into very thin bubbles at a lamp furnace, &c. the cafe being the fame in all thefe, 
“ excepting that, where the thicknefs of the plate is not regular, the rings will not 
“ be fo ; that in plates of denfer tranfparent bodies, the rings are made at a lefs 
“ thicknefs of the plate (the vibrations, I fuppofe, being fhorter in rarer aether than 
“ in denfer) and that in a denfer plate, furrounded with a rarer body, the colours 
“ are more vivid than in the rarer furrounded with the denfer ; as, for inftance, 
V more vivid in a plate of glafs furrounded with air, than in a plate of air fur- 
** rounded with glafs ; of which the reafon is, that the reflection of the fecond fu- 
“ perficies, which caufes the colours, is, as was faid above, ftronger in the for- 

• Obf. 24. 
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** mer cafe than in the latter : for which reafon alfo the colours are moft vivid, 
“ when the difference of the dcnfity of the medium is greateft. 

“ Of the colours of natural bodies alfo I have faid enough in thofe papers, Ihew- 
“ ing how the various fizes of the tranfparent particles, of which theyconfift, is 
“ fufficient to produce them all, thofe particles reflecting or tranfmitting this or 
“ that fort of rays, according to their thicknefs, like the aforefaid plates, as if they 
“ were fragments thereof. For, I fuppofe, if a plate of an even thicknefs, and 
“ confequently of an uniform colour, were broken into fragments of the fame thick- 
** nefs with the plate, a heap of thofe fragments would be a powder much of the 

fame colour with the plates. And fo, if the parts be of the thicknefs of the 
“ water in the black fpot at the top of a bubble deferibed in the feventeenth of. 
“ the obfervations I fend you, I fuppofe the body muft be black. In the pro* 
“ du&ion of which blacknefs, I fuppofe, that the particles of that fize being dif- 
“ pofed to refleCl almoft no light outward, but to refradt it continually in its paf- 
“ lage from every part to the next ; by this multitude of refractions, the rays 
lt are kept fo long draggling to and fro within the body, till at laft almoft all 
“ impinge on the folid parts of the body, and fo are ftopped and {lifted ; thofe 
** parts having no fufficient elafticity, or other difpofition to return nimbly enough 
“ the fmart Ihock of the ray back upon it. 

" I Ihould here conclude, but that there is another ftrange phaenomenon of 
** colours, which may deferve to be taken notice of. Mr. Hooke, you may re- 
“ member, was fpeaking of an odd ftraying of light, caufed in its paftage near the 
“ edge of a razor, knife, or ether opake body in a dark room •, the rays, which 
** pals very near the edge, being thereby made to ftray at all angles into the 
** lhadow of the knife. 

«« To this Sir William Petty, then prefident, returned a very pertinent query, 
“ Whether that ftraying was in curve lines ? and that made me, having heard 
“ Mr. Hooke fome days before compare it to the ftraying of found into the qui- 
“ efeent medium, fay, that I took it to be only a new kind of refraction, caufed 
“ perhaps by the external aether’s beginning to grow rarer a little before it 
** came at the opake body, than it was in free fpaces •, the denfer aether without 
“ the body, and the rarer within it, being terminated not in a mathematical 
** fuperficits, but palling into one another through all intermediate degrees of 
“ denfity : whence the rays, that pafs fo near the body, as to come within that 
“ compafs, where the outward aether begins to grow rarer, muft be refraCted by 
“ the uneven denfenefs thereof, and blended inwards toward the rarer medium of 
“ the body. To this Mr. Hooke was then pleafed to anfwer, that though it 
“ fhould be but a new kind of refraction, yet it was a new one. What to make 
** of this unexpected reply, I knew not ; having no other thoughts, but that a 
“ new kind of refraCtion might be as noble an invention as any thing elfe about 
“ light ; but it made me afterwards, I know not upon what occafion, happen to 

fay, among fome that were prefent to what palled before, that I thought I had 
“ feen the experiment before in fome Italian author. And the author is Hono- 
“ ratus Faber, in his dialogue De Lumine, who had it from Grimaldo; 

** whom 
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“ whom I mention, becaufel am todefcribe fomethiog further out of him, which 
“ you will apprehend by this figure : fuppofe the fun Chine through the little hole 
“ H K into a dark room upon the paper P Q, and with a wedge M N O intercept 
“ all but a little of that beam, and you will fee 
“ upon the paper fix rows of colours, R, S, T, 

“ V, X, Y, and beyond them a very faint light 
“ fpreading either way, fuch as rays broken, like 
“ HNZ, muft make. The author defcribes it 
4 ‘ more largely in divers fchemes. I have time 

only to hint the fum of what he fays. 

“ Now for the breaking of the ray HNZ, fup- 
“ pofe, in the next figure M N O be the folid 
“ wedge, ABC the inward bound of the uniform 
“ rarer rether within, between which bounds the 
“ aether runs through all the intermediate degrees ; 

“ and it is manifeft, that, if a ray come between 
“ B and N, it muft in its paflage there bend from 
■** the denfer medium towards C, and that fo much 
** the more, by how much it comes nearer N. Fur- 
“ ther, for the three rows of colours V X Y, thofe 
“ may perhaps proceed from the number of vibra- 
“ tions (whether one, two, or three) which over- 
“ take the ray in its paflage from G, till it be about 
“ the mid-way between G and H ; that is, at its P 

“ neareft diftance to N, fo as to touch the circle 
** defcribed about N, with that diftance ; by the 
“ laft of which vibrations, expanding or con- 
•* tracing the medium there, the ray is licenfed 
** to recede again from N, and go on to make the g 
u colours; or further bent about N, till the inter- 

“ val of the next wave overtake it, and give it li- ' C 

“ berty to go from N, very nearly in the line it is 

then moving, fuppofe toward Z, to caufe the faint light fpoken of above, you 
“ will underftand me a little better, by comparing this with what was faid of the 
“ colours of thin tranfparent plates, comparing the greateft diftance that the ray 
“ goes from G B H towards N, to the thicknefs of one of thofe plates. Some- 
“ thing too there is inDES Cartes’s explication of the rainbow’s colours, which 
“ would give further light in this. But I have no time left to infift further upon 
“ particulars ; nor do 1 propound this without diffidence, having not made fuffici- 
“ ent obfervation about it.” 

After reading this difcourfe, Mr, Hooke faid, that the main of it was contained 
in his Microgropbia % which Mr. Newton had only carried farther in fome parti- 
culars. , 

The Society adjourned till December 30 . 

Decern- 
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December 30. There was read a letter to Mr. Oldenburg from Mr. New* 
ton, dated ai Cambridge 21ft December, 1675 \ in anfwer to what had been 
written to him by Mr. Oldenburg concerning the want of fuccefs of his expe- 
riment made with a g!afs rubbed, &c. This letter was as follows : 

“ Upon your letter I took another glafs four inches broad, and one fourth of 
“ an inch thick, of fuch glafs as telefcopes are made of, and placed it a onefixth 
“ part of an inch from the table. It was fet in fuch a piece of wood, as the ob- 
“ jeft-glafies of telefcopes ufe to be fet in : and the experiment fucceeded well. 
“ After the rubbing was (till, and all was (till, the motion of the papers would 
“ continue fometimes while I counted a hundred, every paper leaping up about 
“ twenty times more or lefs, and down as often. I tried italfo with two other glades 
“ that belong to a telefcope, and it fucceeded with both ; and I make no queftion 

but any glafs will do that, if it be excited to eleCtric virtue, as I think any may. 
“ If you have a mind to any of thefe glades, you may have them ; but I fup- 
“ pofe, if you cannot make it do in other glafs, you will fail in any I can fend 
t{ you. I am apt to fufpe&the failure was in the manner of rubbing; for I have 
“ obferved, that the rubbing varioufly, or with various things, alters the cafe. At 
“ one time I rubbed the aforefaid great glafs with a napkin, twice as much as I 
“ ufed to do with my gown, and nothing would ftir ; and yet prefently rubbing 

it with fomething elfe, the motions foon began. After the glafs has been 
“ much rubbed too, the motions are not fo lading ; and the next day I found the 
“ motions fainter and difficulter to excite than the firft. If the Society have a 
“ mind to attempt it any more, I can give no better advice than this: fo take a 
“ new glafs not yet rubbed (perhaps one of the old ones may do well enough after 
“ it has lain dill a while) and let this be rubbed, not with linen, nor foft nappy 
** woolen, but with (luff, whofe threads may rake the furfaceof the glafs, fup- 
“ pofe tamerine, or the like, doubled up in the hand, and this with a brifk mo- 
“ tion as may be, till an hundred or an hundred and fifty may be counted, the 
“ glafs lying all the while over the papers. Then, if nothing ftir, rub the glafs 
“ with the finger ends half a fcore of times to and fro, or knock yourfinger- 
“ ends as often upon the glafs; for this rubbing or knocking with your fingers, 
“ after the former rubbing, conduces moft to excite the papers. If nothing ftir 
“ yet, rub again with the cloth till fixty or eighty may be counted, and then 
“ rub or knock again with your fingers, and repeat this till the eleCtric virtue of 
“ the glafs be fo far excited as to take up the papers, and then a very little rubb- 
“ ing or knocking now and then will revive the motions. In doing all this, let 
“ the rubbing be always done as nimbly as maybe; and if the motion be circu- 
“ lars, like that of glafs-grinding, it may do better. But if you cannot make it 
u yet fucceed, it mult be let alone till I have fome opportunity of trying it be- 
“ fore you. As for the fufpicion of the papers being moved by the air, I am fe- 
“ cure from that ; yet in the other, of drawing leaf-gold to above a foot diftance, 
“ which I never went about to try myfelf till the laft week, I lufpedt the air might 
“ raife the gold, and then a fmall attraction might determine it towards the glafs ; 
“ for I could not mako it fucceed.** 

* Letter-book, vol. vii. p. 284. 

It 
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It was ordered, that Mr. Newton’s directions in this letter (hould beobferved 
in the experiment to be made at the next meeting of the Society. 

Mr. Oldenburg read a letter to himfelf from Mr. John Gascoigne, dated 
at Liege, 15th December, 1675 u , acquainting him with the death of Mr. Linus 
of the epidemical difeafe, which then raged through fo many countries, and with 
the refolution of Mr. Linus’s difciples, to try Mr. N ewton’s experiment concern- 
ing light and colours more clearly and carefully, and before more witnefles, accord- 
ing to the directions given them by Mr. Newton’s laft letter : intimating withal* 
that if the faid experiment be made before ttie Royal Society, and be attefted by 
them to fucceed, as Mr. Newton affirmed, they would reft fatisfied. 

It was ordered, that when the fun (hould ferve, the experiment fhould be made 
before the Society. 

Mr. Aubrey prefented the Society with his obfervations made in Wiltlhire, which 
being read, he was defired to endeavour to procure fome of the iron-ore of Sein 
in that county, faid to be fo rich, that the fmith could melt it in his forge : as alfo 
to procure from Eafton-Peires in Malmefbury hundred, fome of the blue clay, 
free from fand, and almoft of the colour of ultramarine ; which clay Mr. Doight 
fuppofed to be very fit for porcelane. 

The Society adjourned till the 13th of January following. 

January 13. Captain Henry Sheeres, John Mapletoft, M. D. x , and 
Signor Francisco Travagini were propofed candidates, the firft in the name of 
Sir Joseph Williamson, the iecond by Mr. Hooke, and the third by Mr. Ol- 
denburg. 

Mr. Newton’s experiment of gtafs rubbed, to caufe various motions in bits- 
of paper underneath, being made according to his more particular directions, fuc- 
ceeded very well. The rubbing was made both with a fcrubbing brulh, made of 
lhort hog’s briftles, with a knife, the haft of the knife made of whalebone, . and 
with the nail of one’s finger. It appeared, that touching many parts at once- 
with a hard and rough body, produced the effeCt expected. 

It was ordered* that Mr. Newton (hould have the thanks of the Society, for 
giving himfelf the trouble of imparting to them fuch full inftruClions for making, 
the experiment. 

Mr. Oldenburg produced and read a Latin letter of Mr. Flamstead to Sir 
Jonas Moore, dated at Greenwich, 24th December, 1675 y , containing an ac- 
count of his obfervations made of the late eclipfe of the moon on the 2 ift De- 
cember,. p. m% 

■ Letter-book, vol. vii. p. 282. r It is printed in the Philoloph. Tranfaft. vol. x. n* 

* Profeffor of phytic at Grefham College. 121. p. 495. 

Jfc 
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It was ordered, that Mr. Oldenburg fhould be defired, according to the 
motion made by Mr. Flamstead, to impart thefe obfervations to Signor Cassi- 
ni at Paris, and to defire him to communicate to the Society his obfervations on 
the fame eclipfe. 

Mr. Oldenburg produced likewife fome papers of Mr. Aubrey, containing 
his obfervations of the county of Surry. But the time being elapfed, thefe papers 
were referred to the next meeting. 

January 20. Mr. Aubrey’s papers of obfervations on Surrey were read. 

There was alfo read the beginning of Mr. Newton’s difcourfe, containing 
fuch obfervations, as conduce to further difcoveries for completing his theory of 
light and colours, efpecially as to the conflitution of natural bodies, on which 
their colours or tranfparency depend : in which he defcribes firft the principal of 
his obfervations, and then confiders and makes ufe of them. 

At this time there were read the firft fifteen of thofe obfervations as follow * : 

“ I fuppofe you underftand, that all tranfparent fubftances (as glafs, water, 
“ air, &c.) when made very thin by being blown into bubbles, or otherwife 
“ formed into plates, do exhibit various colours, according to their various thin- 
“ nefs, although at a greater thicknefs they appear very clear and colourlcfs. In 

my former difcourfe about the conflitution of light, I omitted thefe colours, 
“ becaufe they feemed of a more difficult confideration, and were not necefiary for 
** the eftablifhing of the doflrine, which I propounded •, but becaufe they may con- 
“ duce to further difcoveries for compleating that theory, efpecially as to the 
** conflitution of the parts of natural bodies, on which their colours or tranfpa- 
“ rency depend, I have now fent you an account of them. To render this dif- 
** courfc fhort and diftindl, I have firft defcribed the principal of my obfervations, 
“ and then confidered and made ufe of them. The obfervations are thefe: 


<c Obf. 1 . Compreffing two prifms hard together, that their fides (which by 
“ chance were a very little convex) might fomewhere touch one another, I found 
“ the place, in which thev touched, to become ‘ abfolutelv tranfparent, as if they 
“ had been there one continued piece of glafs * for when the light fell fo ob- 
** liquely on the air, which in other places was between them, as to be all re- 
“ fleifted, in that place of contaft it feemed wholly tranfmitted ; infomuch that 
“ when looked upon, it appeared like a black or dark fpot, by rcafon of no fen- 
** lible light was reflected from thence, as from other places-, and when looked 
through, it feemed, as it were, a hole in that air, that was formed into a thin 


z Remitter, vol. v. p. 89. 
a “ Note, that there is fome light refle^ed from 
“ thofe parts of this black fpot, where the glades, 
“ by reafon of their convexity, and fome little un- 
“ evennefs of their furfaccs, do not come to abfo- 
4i lute contact. For by viewing the fan, by re- 


flection from this fpot, not only the verges of 
it became lucid, butdivers lucid veins, as (pecks, 
appeared in the midit of the blacknefs : but yet 
fome parts of the fpot feemed (till as black as 
befo-e, which parts I take to be thofe, where 
the glades touched. 

i 44 plate 
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«* plate by being comprefled between the glafies ; and through this hole obje&s* 
<l that were beyond, might be feen diftinCtly, which could not at all be feen through 
“ other parts of the glades, where the air was interjacent. Although the glafies 
were a little convex, yet this tranfparent fpot was of a confiderable breadth, 
«* which breadth feemed principally to proceed from the yielding inwards of the 
“ parts of the glafies by rcafon of their mutual preflure j for by prefling them very 
«* hard together, it would become much broader than otherwise. 
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“ Obf. 2. When the plate of air, by turning the prifms about their common 
axis, became fo little inclined to the incident rays, that fome of them began to 
be tranfmitted, there arofe in it many (len- 
der arcs of colours, which at firft were Fig. I. 

fhaped aim oft like the conchoid, as you fee 
them here delineated. And by continuing 
the motion of the prifms, thefe arcs in- 
crcafed and bended more and more about 
the faid tranfparent fpot, till they were 
compleated into circles or rings incompafling it, and afterwards continually 
grew more and more contracted. 



** Thefe arcs, at their firft appearance, were of a violet and blue colour, and 
“ between them were wh<te arcs of circles, which prefently became a little tinged 
“ in their inward limbs with red and yellow, and to their outward limbs the blue 
“ was adjacent j fo that the order of thefe colours from the central dark fpot, 
“ was at that time white, blue, violet, black, red, orange, yellow, white, blue, 
“ violet, &c. but the yellow and red were much fainter than the blue and vio- 
** let. 

“ The motion of the prifms about their axis being continued, thefe colours 
“ contracted more and more, Ihrinking towards the whitenefs on either fide of 
it, until they totally vanilhed into ic ; and then the circles in thofe parts ap- 
“ peared black, and white, without any other colours intermixed •, but by fur- 
“ ther moving the prifms about, the colours again emerged out of the whitenefs, 
“ the violet and blue at its inward limb, and at its outward limb the red and yel- 
“ low ; fo that now their order from the central fpot was white, yellow, red, 
“ black, violet, blue, white, yellow, red, &c. contrary to what it was before. 

“ Obf. 3. When the rings or fome parts appeared only black and white, they 
were very diftinCt and well defined, and the blacknefs feemed as intenfe as that 
** of the central fpot ; alfo, in the borders of thefe rings, where the colours began 
** to emerge out of the whitenefs, they were pretty dittinCf, which made them vi- 
“ fible to a very great multitude. I have fometimes numbered above thirty fuc- 
“ cefiions (reckoning every black and white ring for one fuccefiion) and feen more 
of them, which by reafon of their fmallnefs I could not number. BuJ in other 
ft pofftions of the prifms, at which the rings appeared of many colours, I could 
“ not diftinguilh above eight or nine of them, and the exterior of thole too 
“ were confufed and dilute. 

Yol. III. N a « In 
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“ Inthefetwo 'obfervations, to fee the rings drft'm£t, and without-arry other -colour 
44 but black and white, 1 found it neceflary that! 'held my eye at a good drftance 
** from them. For by appoadhing nearer., alfhoqgh in the fame rndination of 
“ my -eye, yet there emerged a bluiih colour "out of the white, which by dilating 
44 itfelf more and more into the 'black, Tendered the circles lefs dfftmdt, and ’lett 
44 the white a 'little tinged with red and yCHow. ( 1 found 'affo, that by lodking 
“ through a flit ordblong hdte, which was narrower than the pupil of -my eye, 
“ and held clofe to it parallel .to the prifms, I could fee the circles much dillinifter 
and vifible to a ‘far greater - nuPber 'than ‘otherwife. 

*• Obf. 4. To obferve more nicely the order df the cdlours, which arofe out of 
** the white circles, as the rays became lefs and lefs inclined 'to the place of air^ I 
44 took two objeft-glafies, the one a plane*convex for a fourteen foot telefcope,, 
44 and the other a large double convex for one of fifty foot ; and upon this lay- 
“ ing the other with its plane fide downwards, I preffed them flowly together.,. 
** to make the colours fucceffively emerge in the middle of the circles, and then. 
44 flowly lifted the upper glafs from the lower, to make them fuccCffivefy vatriflv 
** again in the fame place, where being of a conflderable breadth, I could more 
eafily difeern them. And by this means l ob/erved their fuccCffion and qiian- 
“ tity to be as followed). 

“ Next to the pellucid central fpot made by the contact of the glafles, fuc- 
** ceeded violet, blue, white, yellow, and red. The violet and blue were fo very 
44 little in quantity, that I could not difeern them in the circles made by the 
“ prifms *, but the yellow and red were petty copious, and feemed about as much 
44 m extent as the white, and four or five times more than the blue and violet,. 
“ The next circuit or order of colours immediately encompaffing thefe was vio- 
“ let, blue, green, yellow, and red. And thefe were all of them copious and. 
“ vivid, exceping the green, which was very little in quantity, and feemed much. 
44 more faint and dilute than the other colours. Of tht other four the violet 
•* was leaft, and the blue left than the yellow or red. The third circuit or drder 
44 was alfo purple, blue, .green, yellow, and red, in which the purple feemed pore 
44 reddtfh than the violet in the former circuit, and the green was much pore 
“ confpicuous, being as brifk and copious as any of the other colours except the- 
“ yellow ; but the red began to be a little faded, inclining very much: to purple. 
44 After thefe fucceeded green and red : the green was very copious and lively, in~ 
** dining on the one fide to blue, and the other to yellow. But in this fourth 
** circuit there was neither violet, blue, nor yellow, and the red was very imper- 
fed and dirty. Alfo the fucceedrrrg colours became more and more imperfect 
** and dilute, till after three or four more revolutions they ended in perfect white- 
“ nefs. 

“ Obf. 5. To determine the mterval of the glafles, or thicknefs of the interja- 
** cent air, by which each colour was poduced ; I meafured the - diameter of the 
** firft fix rings at the moft Kidd part of their orbits, and fquaring themT found 
“ their fquares to be in arithmetical progreflion of the odd numbers, 1. 7. 5.' 7. 
4 ‘ 9. 11. And fince one of thegiafies was plane and the other fpherica!, their 

8 44 interval* 
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“ intervals atthofic rings.muft bein the fameprogrefilon. Imeafured> alfo the 
“ diameters of the dark or faint rings, between the more lucid colours, and found 
“ their fqyares t» bee in arithmetical progreflion, of the even numbers 2, 4, 6, 
“ 8-, 10,. la.; and it being very niGe and difficult to take thefe meafuros exactly, 
“ I related; them: divers times,, as divers pants of the glafies, that by their agree- 
“ ment I. might. be. confirmed* in. them*}, and the fame method; i ufed in dettr- 
“ mining fotne others of the following obfervations. 

“ Obf. 6. TherdiametCT of: the firft ring, at the moll lucid part of its- orbir, 
K was -r- 0 * B parts of an inch,, and the diameter of the fphere, on which the double 
“ convex obje&rgjafs was ground, was an hundred and: two foot, as I foynd by 

meafuring it.}. and confequently the* diteknefs of' the ain, or aereal interval of the 
“ glafies at thatringi.wasi TT 4-rT. °f an inch. For as the diameter of the faid fphere 
“ (an hundred and- two foot, or twelve hundred and twenty-four inches) is to 
“ th«,femidi»meter of the ring -Aw fo. very. nearly, is that femidiameter to T-rrrr* 
“ the faid diftance of the glafies. Now, by the precedent obfervations, the 
“ eleventh part of this diftance (t^Wt) > 9 die thicknefs of the air at that part 

of the firft ring,, where the yellow, would be moft vivid, were it not mixed 
“ with other colours, in. the* white * and this doubled gives the difference of its 
<l thicknefs at- the yellow, in all the other rings, viz. tv4tt» or,, to ufe a- round 
w number,, the eighty thoufand parcof an inch. 

“ Qb.fi 7.. Thefe dimenfions*,were taken, when my eye was placed perpendicu* 
“ larly over the* glafies, in or near the axis* of the rings} but when I viewed 
“ them obliquely, they became bigger, continually fwelling as I removed my eyfe 
“ farther from their axis •, and partly by meafuring the diameter of the fame 
“ circle: at feyeral obliquities of my.eye} partly by. other means-, as alfo by mak- 
“ ing ufe of the: two prifms for very great* obliquities, I found its: diameter, and 
“ confequently the thidenefa of the air at its perimeter in all thofe obliquities, to 
“ be very nearly in the proportions exprefiedin this table. 
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“ In the two firft columns are exprefled the obliquities of the rays to the plate 
“ of air *, that is, their angles of incidence and refraction. In the third column* 
“ the diameter of any coloured ring of thofe obliquities is exprefled in parts, of 
“ which ten conftitute that diameter, when the rays are perpendicular. And in 
“ the fourth column the thicknefs of the air at the circumference of that ring is 
“ exprefled in parts, of which alfo ten conftitute that thicknefs, when the rays 
f * are perpendicular. 

“ Obf. 8. The dark fpot in the middle of the rings increafed alfo by that 
“ obliquation of the eye, although almoft infenfibly. But, if inftead of the 
“ objeCt -glafies, the prifms were made ufe of, its increafe was more manifeft, when 
“ viewed lo obliquely, that no colours appeared about it. It was kaft, when the 
“ rays were incident mod obliquely on the interjacent air, and increafed more and 
“ more, until the coloured rings appeared, and then decreafed again, but not fo 
“ much as it increafed before. And hence it is evident, that the tranfparency 
“ was not only at the abfolute contact of the glafies, but alfo where they had fome 
“ little interval. I have fometimes obferved the diameter of that fpot to be be- 
“ tween half and two fifth parts of the diameter of the exterior circumference of 
“ the red in the firft circuit or revolution of colours, when viewed almoft per- 
.** pendicularly •, whereas, when viewed obliquely, it hath wholly vanifhed, and 
“ become opake and white, like the other parts of the glafs. Whence it may 
“ be collected, that the glafies did then fcarcely, or not at all, touch one ano- 
* .«* ther; and that their interval of the perimeter) of that fpot, when viewed per- 
** pendicularly, was about a fifth or fixth part of their interval at the circum- 
“ ference of the faid red. 

“ Obf. By looking through the two contiguous objeCt-glafles, I found, that 
<c the interjacent air exhibited rings of colours, as well by tranfmitting light as 
** by reflecting it. The central fpot was now white, and from it the order of 
“ the colours were yellowifli, red, black, violet, blue, white, yellow, red ; 
“ violet, blue, green, yellow, red, &c. but thefe colours were very faint and 
“ dilute, unlels when the light was trajeCted very obliquely through the glafies ; 
“ for by that means they became pretty vivid, only the firft yellowifh red, like 
“ the blue in the fourth obfervation, was fo little and faint as fcarcely to be dif- 
“ cemed. Comparing the coloured rings made by reflection with thefe made by 
“ tranfmiflion of the light, I found, that white was oppofite to black, red to blue, 
“ yellow to violet, and green to a compound of reel and violet ; that is, thofe 
“ parts of the glafs were black when looked through, which when looked upon 
“ appeared white, and on the contrary ; and fo thofe, which in one cafe exhibited 
“ blue, did in the other cafe exhibit red ; and the like of the other colours. 

“ Obf. to. Wetting the objeCt-glafs a little at their edges, the water crept in 
“ (lowly between them, and the circles thereby became lefs, and the colours 
** more faint •, infomuch that, as the water crept along, one half of them, at which 
“ it firft arrived, would appear broken off from the other half, and contracted 
“ into a lefs room. By meafuring them I found the proportion of their diameters 
“ to the diameters of the like circles made by air, to be about (even to eight •, 

“ and 
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** and confequently the intervals of the glafles at like circles, caufed by thefe two 
“ mediums, water and air, are as about three to four. Perhaps it may be a general 
“ rule, that if any other medium, more or lefs denfe than water, be comprefled 
** between the glafles, their interval at the rings, caufed thereby, will be to their 
“ interval, caufed by interjacent air, as the fines are, which meafure the refrac- 
“ tion made out of that medium into air. 

“ Obf. ri. When the water was between the glafles, if I prefled the upper 
** glafs varioufly at its edges to make the rings move nimbly from one place to 
** another, a little bright fpot would immediately follow the center of them, 
** which, upon creeping in of theamoient water into that place, would prelently 
“ vanilh. Its appearance was fuch, as interjacent air would have caufed, and it 
** exhibited the lame colours ; but it was not air, for where any aereal bubbles 
“ were in the water they would not vanilh. The reflection muft rather have been 
“ caufed by a fubtiler medium, which could recede through the glafs at the 
** creeping in of the water. 

“ Obf. 12. Thefe obfervations were made in the open air. But further, to 
** examine the effects of coloured light falling on the glafles, 1 darkened the 
4 ‘ room, and viewed them by reflection of the colours of a prifm call on a lheet 
“ of white paper ; and by this means the rings became diftinCter, and vifible to 
“ a far greater number than in the open air. 

“ I have feen more than twenty of them, whereas in the open air I could not 
u difcern above eight or nine. 

“ Obf. 13. Appointing an afliftant to move the prifm to and fro about its 
“ axis, that all its colours might fuccefllvely fall on the fame place of the paper, 
“ and be reflected from the circles to my eye whilft I held it immoveable ; I 
“ found the circles, which the red light made, to be manifeftly bigger than 
“ thofe, which were made by the blue and violet ; and it was very pleafant to fee 
“ them gradually fwell or contract, accordingly as the colour of the light was 
“ changed. The interval of the glafs at any of the rings, when they were made 
“ by the utmoft red light, was to their interval at the fame ring, when made 
“ by the utmoft violet, greater than three to two, and lefs than thirteen to eight. 
** By the moft of my oblervations it was as nine to fourteen. And this pro- 
“ portion feemed very nearly the fame m all obliquities of my eye, unlefs when 
“ two prifms were made ufe of inftead of the objeCt-glafies : for then, at a 
“ certain great obliquity, the rings made by the feveral colours feemed equal *, 
“ and, at a greater obliquity, thofe made by the violet would be greater than the 

fame rings made by the red. 

** Obf. 14. While the prifm was turned about uniformly, the contraction or 
“ dilatation of a ring made by all the feveral colours of the prifm fuccefllvely 
“ reflected from the objeCt-glafles, was fwifteft in the red, floweft in the violet, 
“ and in intermediate colours it had intermediate degrees of celerity. Comparing 
“ the extent, which each colour obtained by this contraction or dilatation, I found, 

7 “ that 
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** that the blue was fenfibly more extended' than the violet* the yellow than the 
“ blue, and the red than the yellow. And, to make a. jufter eftimation of their 
“ proportions, I oblerved, that the extent of die red was a! mo ft double to* that ' 
** of the violet, and that the light was of a middle colour between yellow and 
“ green at that interval of rite giafles, which was an arithmetical mean between 
“ the two extremes ; contrary to what happens in the colours made by the re*- 
“ fraction of a prifm, where the red is moil: contracted, the violet moft expanded, 

** and in the tnidft of them is the confine of green and blue. 

“ Obf. 15. Thefe rings were not of various colours, like thofe in the open 
“ air, but appeared all over of that pril’matic colour only, with which they were 
41 illuminated : and, by projecting the prifm atic colours immediately upon the 
“ giafles, I found, that the light, which fell on the dark fpaces, which were be* 

“ tween the coloured rings, was tranfmitted’ through the glafies without any va- 
“ nation of colour. For, on a white paper placed behind, it would paint rings 
“ of the fame colour with thofe, which were reflected, and of the bignefs of their 
“ intermediate fpaces. And from hence the origin of thefe rings is manifeft, 

“ namely, that the aereal interval of the glafies* according to its various thick- 
« nrfs, is difpofed in fome places to reflect, and in others to tranfmic, the light 
4 ‘ of any colour ; and, in the fame place to reflect one colour* where it tranfmics 
“ another. 

Thefe obfervations fo well pleafed the Society, that they ordered Mr. Olden- 
burg to defire Mr. Newton to permit them' to be published; together with the 
reft*, which, they prefumed, did correfpond with thofe, that had. been now read 
to them. 

Befides, there was read a paflage of Mr. Newton’s letter to Mr. Oldenburg, 
of 21 December, 1675, Hating the difference between, his hypothefis and that of 
Mr. Hooke. Which paflage was as follows : 

“ As for Mr. Hooke’s infinuation, that the fum of the* hypothefis I font you 
** had been delivered by him in his Micrography, I need not be much concerned 
“ at the liberty he takes in that kind : yet, becaufe you think it may do well, 

** if I ftate the difference I take to be between them, I fhall do it as briefly as I 
“ can, and that the rather, that I may avoid the favour of having done any 
“ thing unjuftifiable- or unhandfome towards Mr. Hooks. But, for this end, I 
** muft firft (to fee what is his) caft out what he has borrowed from Des Car- 
“ tes, or others, viz. that there is an sethereal medium ; that light is the aCtionf 
** of this medium ; that this medium is lefs implicated in the parts of folid 
“ bodies, and fo m >ves more freely in them, and tranfmits light more readily 
** through them, and that after fuch a manner, as to accelerate the rays in a cer- 
“ tain proportion; that refraction arifes from this acceleration, and has fines 
“ proportional ; that light is at firft uniform ; that its colours are fome diftur- 
“ bance or new modification of its rays by refraction or reflection; that the co- 
“ lours of a prifm are made by means of the quiefcent medium, accelerating 
* 4 fome motion of the rays on one fide, where red appears, and. retarding it on 

** the 
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“ The other .fide, where blue appears ; and, that there ate but theft two original 
“ oolouns, or colour- making ‘modifications of light, which by their various de- 
* tgrees, or, as Mr. Hooke calk lit, dilutings, .produce all intermediate ones. 
■** This rejected, the remainder of his hypothecs is, that he has changed Des 
“ Ca.rtes’s prefling >ar;progreflive motion of the medium to a vibrating one, the 
“ rotation of the giobuli to the obligation of pulfes, and the accelerating their 
*** totaoion on the one hand, arrdretarding it on the '.other, by the quiefcent me- 
■’** dium, to produce colours, t© the like aCtion of the medium on the two ends of 
**■ *hite pulfes tor tfhc tfame end. And having thus far modified his by the-Carte- 
“ fian hypothefis, he has extended it further, to explicate the phaenomena of thin 
“ plates, and added another explication of the colours of natural bodies, fluid 
■“ and fetid. 

** This, I think, is in tfiort the fum of this hypothefis ; and <in all this -I have 
“ nothing common with him, but the fuppofition, that aether is a fufcep- 
M tible medium of vibrations, of which fuppofition 1 make a very different ufe 
he fuppofing it a light itfelf, which I fuppofe it is not. This is as .great a d if— 
“ ference as is between him and >Des Cartes. But befides this, the manner of 
“ refraCtion and reflection, and the nature and production of colours in all cafes 
(which takes up the body of my difcourfe) I explain Very differently from 
** him i and even in the colours of thin tranfparent fubftanees, I explain every 
“ thing after a way fo differing from him, that the experiments I ground my 
“ difcourfe on, deftroy all he has faid about them ; and the two main experi- 
“ ments,. without which the manner of the production of thofe colours is not to- 
be found out, were not only unknown to him, when he wrote his Microgra- 
“ phy, but even laft fpring, as f under flood, in mentioning them to him. This. 
“ therefore is the fum of what is common to os, that tether may vibrate ; and 
u fo, if he thinks fit to ufe chat notion of colours, arifing from the various big- 
“ nefs of pulfts (without which his hypothefis will do nothing) bis will borrow 
“ as much from my anfwer to his objections, as that I fend you does from his- 
“ Micrography. 

“ But, it may be, he means, that I have made ufe of his obfervations, and cff 
“ feme I did •, as, that of the inflection of rays, for which I quoted him j that 
“ of opacity, arifing from the interftices of the parts of bodies, which I infift 
“ not on ; and that of plated bodies exhibiting colours, a phenomenon, for the 
** notice of which I thank him. But he left me to find out and make fuch eae- 
“ periments about it, as might inform me of the manner of the production of thofe 
** colours, to ground an hypothefis on ; he having given no further infight to it 
“ than this, that the -colour depended on fome certain thicknefs of the plate 
“ though what that thicknefs was at every colour, he confeffes in his Microgra- 
“ phy, he had attempted in vain to learn -, and therefore, feeing I was left to 
“ meafure it myfelf, I fuppofe he will allow me to make ufe of what 1 took 
the pains to find out. And this I hope may vindicate me from what Mr. 

“ Hooke has been pleafed to charge me with.” 

The reading of the reft of Mr. Newton’s difcourfe was referred to the next 
meeting. 
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• ‘January 27. Mr. Oldenburg produced from his highnefs prince Rupert a 
piece of marble, having feveral pi&ures of boys and trees painted upon it in fuch 
a manner, that all the out-lines of the pictures were exaftly defined without any 
flowing of the colours abroad, and the colours fixed by the fire, and afterwards 
lb poiilhed, that they would be permanent, and laft as long as the marble. 

T his was acknowledged by the members to be a very great improvement of 
what had been done at Oxford by a certain ftone-cutter there ; and that all, that 
had been performed before in this art, was not comparable to this degree of im- 
provement. 

Mr. Hooke remarked, that he conceived, that there were but two colours in 
this piece •, and that he had a method of doing it with moft colours, and to paint 
with them upon marble almoft as curioufly as with a pencil. 

Mr. Newton’s letter of January 25, 1674 c » in which he acknowledged the fa- 
vour of the Society in their kind acceptance of his late papers ; and declared, that 
he knew not how to deny any thing, which they defired fliould be done : but he 
requefted, that the printing of his obfervations about colours might be fufpended 
for a time, becaufe he had fome thoughts of writing fuch another fet of obferva- 
tions for determining the manner of the production of colours by the prifm : 
which obfervations, he faid, ought to precede thofe now in the Society’s poflef- 
fion, and would be moft proper to be joined with them. 

There was alfo read a letter of Mr. Pascall of Somerfetlhire to Mr. Aubrey, 
dated 18 January, 1674, containing fome natural obfervations of that county, 
viz. concerning the nature of the 'ead-mines in Mendip-Hills •, a well refembling 
the fulphur-weil near the Spaw in Yorklhire ; a fpring petrifying far more than 
the dropping-well at Knarefborough in the north ; the motion of fome under- 
ground waters in the parilhes of Zoylande, formerly recovered from the fea, &c. 

It was ordered, that the reading of Mr. Newton’s obfervations about colours 
be continued at the next meeting. 

February 3. There was prefented from Dr. Wallis his edition of Archi- 
medes’s Arenariusi with a new tranflation of his and notes, printed at Oxford, 
in »6;6. 

The reading of Mr. Newton’s obfervations on colours was continued, viz. 
that part, wherein he explains by the fimpleft of colours the more compounded ; 
as follows : 

“ Obf. 16. The fquares of the diameters of thefe rings, made by prifmatic 
“ colour, were in arithmetical progrefiion, as in the fifth obfervation. And the 
“ diameter of the fixth circle, when made by the yellow, and viewed almoft 
perpendicularly, was obout T VV parts of an inch, agreeable to the fixth obfer- 

vation. 

! There are no letter* entered from the beginning of the year 167! till July 1677. 

‘‘ perpen- 
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“ The precedent obfervations were made with a rarer thin medium terminated 
“ by a denfer, fuch as was air or water comprefled betwixt two glafles. In 
** thofe, that follow, are fet down the appearances of a denfer medium thinned 
“ within a rarer } fuch as are plates of Mufcovy-glafs, bubbles of water, and 
“ fome others thin fuftances terminated on all tides with air. 

“ Obf. 1 7. If a bubble be blown with water, firft made tenacious by diflblv- 
“ mg a little (oap in it, it is a common obfervation, that after a while it will 
“ appear tinged with a great variety of colours. To defend thefe bubbles from 
** being agitated by the external air (whereby their colours are irregularly moved 
<( one among another, fo that no accurate obfervation can be made of them) as 
** loon as I had blown any of them, I covered it with a clear glafs, and by that 
“ means its colours emerged in a very regular order, like fo many concentric 
“ rings incompafring the top of the bubble. And as the bubble grew thinner 
“ by the continual fubtiding of the water, thefe rings dilated (lowly, and over- 
“ fpread the whole bubble, defcending in order to the bottom of it, where they 
** vanifhed fucceffively. In the meanwhile, after all the colours were- emerged 
“ at the top, there grew in the center of the rings a fmall, round, black, fpot, 
“ like that in the firft obfervation, which continually dilated itfelf, till it became 
fometimes more than one half or three fourths of an inch in breadth, before the 
** bubble broke. At firft I thought there had been no light reflected from the water 
** in that place ; but obferving it mere curioufly, I faw within it fevcral fmaller, 
** round fpots, which appeared much blacker and darker than the reft, whereby 
“ I knew, that there was fome reflection at the other places, which were not fo 
dark as thofe fpots. And by further trial I found, that I could fee the images 
“ (as of a candle or the fun) very faintly reflected, not only from the great black 
“ fpot, but alfo from the little darker fpots, which were within it. 

“ Befides the aforefaid coloured rings, there would often appear fmall fpots of 
“ colours afcending and defcending up and down the fide of the bubble, by rea- 
“ fon of fome inequalities in the fubtiding of the water ; and fometimes (mall black 
“ fpots generated at the tides, would afcend up to the larger black fpot at the 
** top of the bubble, and unite with it. 

** Obf. 1 8. Becaufe the colours of thefe bubbles were more extended and 
“ lively than thofe of air thinned between two glafles, and fo more eafy to be 
w diftinguilhed, I (hall here give you a further defcription of their order, as they 
“ were obferved in viewing them by reflection of the (kies, wiien of a white 
colour, whilft a black fubftance was placed behind the bubble : and they were 
“ thefe} red, blue, red, blue; red, blue ; red, green; red, yellow; green, blue, 
“ purple} red, yellow, green, blue, violet; red, yellow, white, blue, black. 

“ The three firft fucceflions of red and blue were very dilute and dirty, efye- 
“ cially the firft, where the red feemed in a manner to be white. Amongft thefe 
“ there was fcarcely any other colour fenfible, only the blues (and principally the 
“ fecond blue) inclined a little to green. 

Vol. III. O o “ The 


Digitized by LjOOQle 



2§2 


THE HISTORY OF TH E [167^. 

“ The fourth red was alfo dilute and dirty, but not fo much as the former 
44 three : after that fucceeded little or no yellow, but a copious green, which at 
“ firft was inclined a little to yellow, and then became a pretty brilk and good 

willow green, and afterwards changed to a blueiih colour; but there fucceded 
“ neither blue nor violet. 

The fifth red at firft was very much inclined to purple, and afterwards be- 
“ came more bright and briflc, but yet not very pure. This was fucceeded with 
“ a very bright and intenfe yellow, which was but little in quantity, and foon 
44 changed to green ; but that green was copious, and fomething more pure, 
“ deep, and lively, than the former green. After that followed an excellent blue 
44 of a bright Iky colour ; and then a purple, which was lefs in quantity than the 
“ blue, and much inclined to red. 

44 The fixth red was at firft of a very fair and lively fcarlet, and foon after 
44 of a brighter colour, being very pure and brilk, and the beft of all the reds'. 
“ Then, after a lively orange, fol owed an intenfe, bright, and copious yellow, 
“ which was alfo the beft of all the yellows; and this changed, firft to a greenilh 
“ yellow, and then to a greenilh blue ; but the green between the yellow and 
“ blue was very little and dilute, feeming rather a greeniflv white than a green. 
“ The blue, which fucceeded, became very good, and of a lair, bright, lky-colour; 
“ but yet fomething inferior to the former blue : and the violet was intenfe and 
“ deep, with little or no rednefs in it, and lefs in quantity than the blue. 

i 

“ In the laft red appeared a tinfture of fcarlet next the violet, which foon 
44 changed to a brighter colour, inclining to an orange: and the yellow, which 
“ followed, was at firft pretty good and lively, but afterwards it grew more and 
“ more dilute, until by degrees it ended in perfect whitenefs : and this whitenefs, 
44 if the water was very tenacious and well tempered, would flowly Ipread and 
“ dilate itfelf over the greateft part of the bubble, continually growing paler at 
44 the top, where at length it would crack, and thofe cracks, as they dilated, 
44 would appear of a pretty good, but yet obfeure and dark, lky-colour ; the 
“ white between the blue fpots diminilhing, until it refembled the threads of an 
“ irregular net-work, and foon after vanilhed and left all the upper part of the 
“ bubble of the faid dark blue colour ; and this colour, after the aforefaid man- 
“ ner, dilated itfelf downwards, until fometimes it hath overfpread the whole 
“ bubble. In the mean while, at the top, which was of a darker blue than the 
44 bottom, and appeared alfo of many round blue fpots, fomething darker than 
44 the reft, there would emerge one or more very black fpots, and within thofe, 
44 other fpots of an intenfer blackneft, which I mentioned in the former obferva- 
44 tion ; and thofe continually dilated themfelves until the bubble broke. 

44 If the water was not very tenacious, the black fpots would break forth- in 
44 the white, without any fenfible intervention of the blue : and fometimes they- 
44 would break 'forth within the precedent yellow, or red, or perhaps within 
44 the blue of the lecond order, before the intermediate colours had time to dif- 
44 play themfelves, 

44 By 
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“ By this defcription you may perceive, how great an affinity thefe colours 
" have with thofe of air, defcribed in the fourth obfervation, although fet down 
** in a contrary order, by reafon that they begin to appear, when the bubble is 
“ thicked, and are mod conveniently reckoned from the lowed and thicked part 
** of the bubble upwards. 

“ Obf. 19. Viewing, at feveral oblique pofitions of my eye, the rings of 
“ colours emerging on the top of the bubble, I found, that they were fenfibly 
“ dilated by increaGng the obliquity, but yet not fo much by far, as thofe made 
“ by thinned air in the feventh obfervation. For there they didended fo much, 
“ as, when viewed mod obliquely, to arrive at a part of the plate more than 
“ twelve lines thicker than that where they appeared, when viewed perpendicu- 
larly ; whereas in this cafe the thicknefs of the water, at which they arrived 
“ when viewed mod obliquely, was, to that thicknefs, which exhibited them by 
“ perpendicular rays, fomething lefs than eight to five. By the bed of my ob- 
“ fervations, it was between fifteen and fifteen and a half to ten, an increafe 
“ about twenty-four times lefs than in the other cafe. 

“ Sometimes the bubble would become of an uniform thicknefs all over, ex- 
“ cept at the top of it near the black fpot, as I knew, becaufe it would exhibit 
“ the fame appearance of colours in all pofitions of the eye *, and then the co» 
'* lours, which were Teen at its apparent circumference by the obliqued rays, 
“ would be different from thofe, that were feen in other places by rays lefe 
“ oblique to it. And divers fpedators might fee the fame part of it of differing 
** colours, by viewing it at very differing obliquities. Now, obferving how 
“ much the colours at the fame place of the bubble, or at divers places of equal 
thicknefs, were varied by the feveral obliquities of the rays, by affidance of 
the fourth, fourteenth, flxteenth, and eighteenth obfervations, as they are. 
“ hereafter explained, I colleded the thicknefs of the water, requifite to exhibit 
“ any one the fame colour at feveral obliquities, to be very nearly in the propor- 
“ portion expreffed in this table. 


Incidence 
on the water. 

Refradion 
into the water. 

Thicknefs 
of the water. 

degr. min. 

00 00 

degr. 

00 

min. 

OO 

10 

15 

OO 

11 y 

IO T 

30 OO 

22 

1 

I°T 

45 

OO 

32 2 


60 

00 

40 

3 ° 

*3 

75 

00 

46 

25 

I 4 v 

90 

OO 

48 

35 

I 5r 


“ In the two fird columns are exprefftd the obliquities of the rays to the 
«* fuperficies of the water ; that is, their angles of incidence and re fraction •, 
where, I fuppofe, that the lines, which meafure them, are in round numbers, 
“ as three to four, though probably the diffolution of foap in the water may a’ 
little alter its rcfradive virtue. In'the third column the thicknefs of the bubble, 
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** at 'Which any one colour is exhibited in thofe feveral obliquities, is expreft in 
parts, of which ten confticute that thicknefs, when the rays are perpendicular. 

' 44 f have fometimes obferved of the colours, which arife on poliflied fteel by. 
44 heating it, or on bell metal and fome other metalline fobftances, when melted 
44 and poured on the ground, where it may cool in the open air, that they have, 
u like thofe of water- bubbles, been a little changed by viewing them at divers' 
u obliquities ; and particularly, that a deep blue or violet, when viewed very 
“ obliquely, hath been changed to a deep red. But the changes of thcfe colours 
“ are not fo fenfible as of thofe made by water ; for the fcoria, or vitrified part 
“ of the metal, which mod metals, when heated or melted, continually protrude 
“ to their furface, where, by covering them in form of a thin glauy fkin, it 
“ caufes thefe colours, is much denfer than water, and I find, that the change 
u made by the obliquation of the eye, is leaft in colours of the denfeft thin fob* 
" fiances. 

“ Obf. 20. As in the ninth obfervation, fo here, the bubble by tranfmitted 
44 light appeared of a contrary colour to that, which it exhibited by refledtion. 
44 Thus, when the bubbles, being looked on by the light of the clouds reflected 
** from it, feemed red at its apparent circumference, if the clouds at the fame 
** time, or very fudden] y, were viewed through k, the colour at its circumfe- 
44 rence would be blue. And, on the contrary, when by teflefted light it ap- 
44 peared blue, it would appear red by tranfmirted light. 

44 Obf. 21. By wetting plates of Mufcovy-glafs, whole thinnefs made the like 
**' dolours appear, the colours became more faint, efpecially by wetting the plates- 
44 on that fide oppofite the eye \ but I could not perceive any variation of their 
44 fpecies. So that the thicknefs- of a plate requifite to produce any colour, de- 
44 - pends only on the denfity of the plate, and not of the ambient medium. 
**■ And- hence, by the tenth and fifteenth obfervations, may be known the thick- 
44 nefs of bubbles of water or plates of Mufcovy-glafs,. or of any other, fubftan- 
44 ces,. which they have at any colour produced. by them. 

“ Obf: 22. A thin tranfparent body, which is denfer than Us ambient me- 
44 dium, exhibits- more brilk and vivid colours than that, which is fo much.- 
44 rarer j as I have particularly .obferved in air and glafs : for, blowing glafe. 
44 very thin at a lamp furnace,, thofe plates encompafied with air did exhibit co 
44 lours much more vivid than thofe of air made thin between two glafies, 

“ Obf 23. Comparing the quantity of light reflected from the feveral rings,, 
44 I found it was mod copious from -the firft or inmoft, and in the exterior rin- s be- 
“ came gradually lefs and lefs. Alfo -the whitenefs of the firft ring was ftronger than. 
44 that reflected from thofe parts of the thinned medium, which were without the- 
44 rings, as . I could manifeftly perceive by viewing at diftance the rings made by 
44 the two object glafles ; or by comparing two bubbles of water blown at diftanc 
‘‘• times, in the firft of which the whitenefs appeared, which fucceeded the colours, 
and the whitenefs, which preceded - them, in the other. 

6 . 44 Ob£ 
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’ “ Obf. 14. When the two objeft-glaffes were laid upon one another, fo as to 
44 make the rings of colours appear, though with my naked eye I could not 
44 dilcern above eight pr' nine of thofe rings, yet, by viewing them through a 
44 prifm, I have fecn a far greater multitude, infomuch, that I could number 
** more than forty, befides many others, that were fo very fmall and clofe toge- 
44 ther, that I could not keep my eye fo Heady on them feverally as to number 
44 them : but by their extent I have fometimes eftimared them to be more than 
** ahundred. And, I believe, the experiment may be improved to the difcovery 
“ of far greater numbers ; for they feem <0 be really unlimited, though vifible 
“ only fo far as they can be leparated by the refraction, as I fliall hereafter 
?* explain. 


44 But it was but one fide of thefe rings, namely, that, towards which there* 
“ fraction was made, which by that refraCtion was rendered diftinCt; and the 
** other fide became more confufed than to the naked eye, inlomuch that there 1 
“ could not dilcern above one or two, and fometimes none of thofe rings, of 
“ which I could difeern eight or nine with my naked eye. And their fegments, 
44 or arcs, which on the other fide appeared fo numerous, for the molt part ex- 
44 ceeded not the third part of a circle. If the refraCtion was very great, or the 
44 prifms very diftant from the objeCt-glafies, the middle part ef thofe arcs be 1 
44 came alfo confufed, fo as to difappear and conftitute an even whkenefs, whilft 
44 an either fide their ends, as alfa the whole arcs fartheft 
“ from the center, became diftinCter than before, appearing 
4 i in the form you fee them here defigned. 


**• The arcs, where they feemed diftinCleft, were only white 
44 ^and black fucceflively, without any other colours in* 

44 trrmixed. But in other, places there appeared colours 
44 . whofe order was inverted by the refraCtion, in fuch man- 
44 tier, that,, if I firft held the prifm very near the object- 
44 ghdfes, and then gradually removed it farther off towards* 

44 *my eye, -die colours Df the fecond, third, fourth, and following rings IHrunlc 
44 towards the white,, that emerged between them, until they wholly vanifhed into 
44 it at the middle of the arcs, and afterwards emerged again in’ a contrary 
44f der : but at the end of the arcs they retained their order unchanged. 



or- 


44 I have fometimes fo laid one objeft-glafs upon the other, that, to the naked 
* eye, they have all over feemed uniformly white, without the ieaft appearance.. 

44 of any ot the coloured rings ^ and yet, by, viewing them through a prifm, great 
44 multitudes of thofe rings have discovered themfelves. And, in like manner, 

44 plates of Mufcovy glafs, and bubbles of glafs blown at a lamp-furnace, 

44 which were not to thin, as to exhibit any colours to the naked eye, have 
44 through the prifm exhibited a great variety of them, . ranged irregularly up 
44 and dow n, in the form of waves. And fo bubbles of w ater, before .they be- 
gan to exhibit their colours to the naked eye of a by -Handtjr* have appeared, - 
44 through a prifm, girded about twith many parallel and horizontal rings ; to pro- 
44 duce whicheffeCi, it was necdTary to hold the prifm parallel, or very nearly paral- 
44 lei, to the horizon, and to difpofeit fo, thattherays might be refraCted upwards. 

“"Having 
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“ Having given my obfervations of thefe colours, before I make ufe of them 
“ to unfold the caufes of the colours of natural bodies, it is convenient, that, by 
“ the fimpleft of them, l firft explain the more compounded fuch as are tbs 
«* fecond, third, fourth, ninth, twelfth, eighteenth, twentieth, and twenty-fourth. 


CC 


“ And firft, to (how how the colours in the fourth and eighteenth obfervations 
are produced, let there be taken in any 
“ right line the lengths Y Z, Y A, and u ^ . 

“ Y H, in proportion as four, nine, and, a " ^ • 1 * * 

“ fourteen ; and between Z A and Z H 
“ eleven mean proportionals, of which let jj 
“ZB be the fecond, Z C the third, ZD ji 
“ the fifth, Z E the feventh, Z F the ninth, 37 
“ and Z G the tenth; And at the points t 
“ A, B, C, D, E, F, G, H, let perpendi- js 
“ diculars A*, B | 3 , &c. be ereded,. by 34 
“ whofe intervals, the extent of the feveral 33 
“ colours fet underneath againft them, is to \/A. 

“ be reprefented. Then divide the line A * 31 // 

“ in fuch proportion as the numbers 1, 2, 31 1 ° 

“ 5, 6, 7; 9, 10, 11, &c. fet at the point 
“ of divifion denote. And through thofe a7 YA.- 
“ divifions from Y draw lines 1 1 , 2 K, 3 L ; *6 •/ 


C( 


5 m, 6 n y 7 o, &c. 


Now, if A 2 be fuppofed to reprefent the *j 
“ thicknefs of any thin tranfparent body, 

“ at which the utmoft violet is moft copi- 
“ oufly refleded in the firft ring or feries of 
** colours, then, by the thirteenth obferva- 
“ tion, H K will reprefent its thicknefs, at 
“ which the utmoft red is moft copioufly 
“ refleded in the fame feries. Alfo, by the 
“ fifth and fixteenth obfervations, A 6, and 
“ H », will denote the thicknefs at which 
“ thofe extreme colours are moft copioufly 
“ refleded in the fecond feries, and fo on. 

“ And the thicknefs, at which any of the 
“ intermediate colours are refleded moft 
“ copioufly, will, according to the four- 
“ teenth obfervation, be defined by the in- 
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“ termediate parts of the lines 2 K, 6 », &c. againft which the names of thofe 
“ colours are written below. 

“ But farther, to define the latitude of thefe colours in each ring or feries, Jet 
44 A 1 defign the lead thicknefs, and A 3 the greateft thicknefs, at which the' 
44 extreme violet in the firft feries is reflated ; and let H l and H L defign the 
44 like limit for the extreme red, and the intermediate colours be limited by the 
44 intermediate parts of the lines, 1 1 and 3 L j againft which the names of thofe 
* ( colours are written. And in the fecond feries, let thofe limits be the liees 
“ 5 M and 7 O ; and fo on: but yet with this caution, that the reflexions be 
44 fuppofed ftrongeft at the intermediate fpaces, 2 K, 6 N, 10 R, &c. and to- 
“ decreafe gradually towards thefe limits, 1 I, 3 L j , 5 M, 7 O, &c. on either 
“ fide, where you muft not conceive them to be precifely limited, but to decay- 
4 * indefinitely. And whereas I havedefigned the fame latitude to every feries, I 
44 did it, becaufe, although the colours in the firft feries feem to be a little broader 
44 than the reft, by, reafon of a ftronger reflexion there } yet that inequality is fo 
44 infen Able as fcarcely to be determined by obfervation. 

44 Now, according to this ddficription, conceiving, that the rays, in which feve- 
44 ral colours in here, are by turns re fleXed at the fpace 1 K, 3 L, 5 M, O 7, 
44 9 P, R 1 1, &c. and tranfmitted at the fpaces A H I 1, 3 L, M 5, 7 O, 
44 F 9, &c. it is eafy to know what colour in the open air muft be exhibited 
44 at any thicknefs of a tranfparent thin body. For, if a ruler be applied paral- 
44 lei to A H, at that diftance from it by which the thicknefs of the body is 
44 'reprefented, the alternate fpaces 1 I, L 3, 5 M, Q 7, &c. which it crofleeh, 
44 will denote the refleXed original colours, of which the colour exhibited in the 
4 ? open air is compounded. Thus, if the conftitution of the green in the third- 
44 feries of colours be defired j apply the ruler, as you fee, at x p <r p, and by its 
44 palling through fome of the blue at x, and yellow at x, as well as through the 
44 green p, you may conclude, that green, exhibited at that thicknefs of the 
44 body, is principally coqftituted of original green, but not without a mixture 
44 of fqme, blue and. yellow. By this means you may know, bow the colours 
44 from the center of the rings outwards ought to fucceed in order, as they were 
44 defcribed in: the fourth and eighteenth oblervations : for, if you move the ruler 
44 gradually from A H through all diftances, having paft over the firft fpace, 
44 which denotes little or no refleXion to be made by thinneft fubftances, it will firft 
44 arrive at 1, the violet, and then very quickly at the blue and green, which, to- 
44 gather with that violet compounded tyue, and then at the yellow and red, by 
44 whole further addition, that blue is converted into whitenefs, which white- 
44 nefs continues during the tranfie from I to 3 ; and after that, by the fucceflive 
44 deficience of its component colours, turns firft to compound yellow, and then 
44 to red, and lad of all the red ceafeth at L Then begin the colours of the fecond 
44 feries, which fucceed in order between 5 and O, and are more lively than be- 
44 fore, becauie more expanded and fevered. And, for the fame reafon, inftead of 

the former white, there intercedes between the blue and yellow a mixture of 
44 orange, yellow, green, blue and indico, all which together ought to exhibit 
44 a dilute an imperfeX green. So the colours of the third feries all fucceed in 

44 order 
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order; firft the violet, which a little interferes with the red. of the fecond or- 
“ der, and is thereby inclined to a redifli purple ; then the blue and green, which 
** are lefs mixed with other colours, and confequently more lively than before, 
** efpecially the green. Then follows the yellow, fotne of which towards the 
** green is diftindt and good ; but that part of it towards the fucceeding'red, as 
** alfo that red, is mixed with the violet and blue of the fourth, feries, whereby va- 
“ rious degrees of red, very much inclining to purple, are compounded. The 
“ violet and blue, which fhould fucceedthis red, being mixed with, and hidden 
“ in it, there fucceeds a green ; and this at firft is much inclined to blue,, but 
** foon becomes a good green ; the only unmixed and lively colour in this fourth 
** feries : for as it verges towards the yellow, it begins to interfere with the 
“ colours of the fifth feries, by whofe mixture the fucceeding yellow and red are 
“ very much diluted, and made dirty, efpecially the yellow, which being the' 
“ weaker colour, is fcarce able to fhew itfelf. After this the feveral feries inter- 
” fere more and more, and their colours become more and more intermixed, till 
** after three or four revolutions (in which the red and blue predominate by 
“ turns) all forts of colours are in all places pretty equally blended, and com- 
“ pound one even whitenefs. 

41 And fince, by the fifteenth obfervatioo, the rays indued, with one colour are 
“ tranfmitted, where thofe of another colour are refledted, the reafon of- the co- 
“ lours made by the tranfmitted light, in the ninth and twentieth obfervations, is 
** alfo from hence evident. 

" If not only the order and fpecies of thefe colours, but alfo the precife thick* 
** nefs of the plate, or thin body, at which they are exhibited, be defired in parts 
“ of an inch, that may be alfo performed by afiiftance of the fixth or fixteenth' 
“ obfervation. For, according to thofe obfervations, the thicknefs of the thinned 
«* air, which, between two glafles, exhibited the orange or bright red of the 
“ fixth order, was T t fr T parts of an inch. Now, fuppofe this thicknefs be 
“ reprefented by G r, and the eleventh part of it, G A, will be about T t *'vt -v of 
“ an inch. And fo G ft, G V, G S, G o, will be m ] , 6 7f) t^, t mw. 
“ and tWottv- And this being known, it is eafy to determine what thicknefs 
** of air is reprefented by G 9, or any other diftance of the ruler from AH. . 

> 

“ But further, fince, by the tenth obfervation, the thicknefs of air was to die 1 
** thicknefs of water, which between the fame glafles exhibited the fame colour,' 
«• as four to three; and, by the ewenty-firft obfervation, the colours of thin’ 
** bodies are not varied by varying the ambient medium ; the thicknefs of a' 
** bubble of water exhibiting any colour will be three fourths of the thicknefs of’ 
“ air producing the fame colour. And fo, according to the fame tenth and twenty* * 
«* firft obfervations, the thicknefs of a plate of glafs, whofe refra&ion is meafured 
“ by the proportion of the fines thirty- one to twenty, may be of the thicknefs* 
“ of air producing the fame colours: and the like of other mediums. On thefe* 
“ grounds I have compofed the following table; wherein the thicknefs of air, • 
“ water, and glafs, at which each colour is moft intenfe and fpecific, is exprefled 1 

“ in parts- of an inch divided into ten hundred thoufand equal parts. * 

“ The 
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The thicknefs of 


284 


f Black 
Blue 

The colours of J White 
the firft order j Yellow 
I Orange 
[Red 


Of the fecond 
order 


Of the third 
order 


f Violet 
Indico 
Blue 
Green 
Yellow 
Orange 
Bright red 
L Scarlet 

Purple 
Indico 
Blue 
^ Green 
j Yellow 
Red 

(.Bluifh red 


fBIuilh 

Fourth order t ydlowilh green 
(.Red 


Fifth order 


Sixth order 


Seventh order 


5 Greenilh blue 
l Red 

5 Greenilh blue 
tiled 

CGreenilh blue 
^Red or White 


r 

> 

$ 

2 

eS 

14 

24 

2 

5 4 

4 

8 

6 

9 

6| 

10 

74 

12 

9,,| 

944 

*34 


I I 

16 

12 

174 

«3 4 

194 

144 

20 

15 

214 

?6 

23 

i 7 T 

24 

254 

18 

*9 

274 

204 

294 

22 

3 1 

234 

334 

25 

3 6 | 

27 

374 1 

284 

3f4 1 

294 

44 1 

33 

I 5 °t 

1 33 I 

1 574 

1 43 1 

i 64 * 1 

48 1 

1 7o4 

53 1 

1 77t 

1 58 1 

j 84 

1 6 3 I 


O 

ET 


34 

54 

5t 

64 

7i 

94 

104 

”4 

1 2y 

13 

134 

*44 

*54 

* 6 4 

174 

19 

20 
2lf 

234 

244 

254 

284 

3*4 

37 

4i4 

454 

50 

544 


or left. 


“ Now, if this table be compared with the third fcheme, you will there lee 
the conftitution of each colour, as to its ingredients, or the original colours, 
of which it is compounded, and thence be enabled to judge of its intenfenels 
or imperfedion, which may fuffice in explication of the fourth and eighteenth 
Vol. III. P p *• obferva- 
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** obfervations, unlefs it be further defired to delineate the manner, how the 
“ colours appear, when the two objeCt- glafies are laid upon one another : to do 
“ which let there be defcribed a large arc of a circle and a ftrait line, which 
“ may touch that arc ; and parallel to that tangent feveral occult lines at fuch 
** diftances from it, as the numbers fet again ft the feveral colours in the table 
“ denote. For the arc and its tangent will reprefent the fuperficies of the 
“ glafies, terminating the interjacent air, and the places, where the occult lines 
“ cut the arc, will (how at what diftances from the center, or point of the con- 
** taCb, each colour is reflected. 

“ There are alfo other ufes for this table ; for by its afliftance the thicknefs 
“ of the bubble, in the nineteenth obfervation, was determined by the colours, 
11 which it exhibited. And fo the bignefs of the parts of natural bodies may be 
“ conjectured at by their colours, as (hall be hereafter fhown. Alfo, if two 
“ or more very thin plates be laid one upon another, fo as to compofe one plate, 
“ equalling them all in thicknefs, the refulting colour may be hereby determined. 
“ For inftance, Mr. Hooke, in his Micrographia, obferves, that a faint yellow 
“ plate of Mufcovy glafs, laid upon a blue one, conftituted a very deep purple. 
“ The yellow of the firft order is a faint one, and the thicknefs of the plate ex- 
“ hibiting it, according to the table, is 5 -J, to which add 04, the thicknefs ex- 

hibiting blue of the fecond order, and the fum wiil be 144, which mod 
“ nearly approaches 144* the thicknefs exhibiting the purple of the third 
“ order. 

“To explain, in the next place, the circumftances of the fecond and third 
“ oblervations, that is, how the colours (by turning the prifms about their com- 

mon axis the contrary way to that exprefled in thofe oblervations) may be con- 
“ verted into white and black rings, and afterwards into colours again in an 
*'• inverted order ; it mu ft be remembered, that thofe colours are dilated by obli- 
“ quation of rays to the air, which intercedes the glafies ; and that, according 
“ to the table in the feventh obfervation, their dilatation or reflection from the 
“ common center is moft manifeft and fpeedy when they are obliqueft. Now, 
* the rays of yellow being more refraCted by the firft fuperficies of the faid air 
“ than thofe of red, are thereby made more oblique to the fecond fuperficies, 
“ at which they are reflected, to produce the coloured rings ; and confequently, 
“ the yellow in each ring will be more dilated than the red ; and the excefs of 
“ its dilatation will be fo much the greater, by how much the greater is the obli- 
“ quity of the rays, until at laft it become of equal extent with the red of the 
“ fame ring. And, for the fame reafon, the green, blue, and violet, will be 
“ alfo fo much dilated by the ftill greater obliquity of their rays, as to become 
“ all very nearly of equal extent with the red ; that is, equally diftant from the 
“ center of the rings. And then all the colours of the fame feries muft be coinci- 
“ dent, and by their mixture exhibit a white ring; and thefe white rings muft 
“ have black or dark rings between them, becaufe they do not fpread and inter - 
“ fere with one another as before ; and, for that reafon alfo, they muft become 
“ diftinCter, and vifible to far greater numbers. But yet the violet, being 

“ obliqueft. 


Digitized by LjOoq ie 



it>7jr-] ROYAL SOCIETY OF LONDON. t 9 t 

“ obliqueft, will be fomething more dilated in proportion than the other colours* 
“ and fo very apt to appear at the exterior verges of the white. 

“ Afterwards, by a greater obliquity of the rays, the violet and the blue fce- 
** come fenfibly more dilated than the red and yellow; and fo being further 
removed from the center of the rings, the colours muft emerge out of the white 
“ in an order contrary to that which they had before, the violet and biue at the 
“ exterior limbs, and the red and yellow at the interior. And the violet, by 
“ reaibn of the greateft obliquity of its rays, being, in proportion, moil of all 
“ expanded, will fooneft appear at the exterior limb of each white ring, and 
** become more confpicuous than the reft. And the feveral feries of colours, by 
“ their unfolding and threading, will begin again to interfere, and thereby render 
“ the rings lefs dillind, and not vifible to fo great numbers. 

“ If, inftead of the prifms, the objed*glafles be made ufe of, the rings, which 
“ they exhibit, become not white and diftind by the obliquity of the eye, by 
“ reafon, that the rays, in their paftage through that air, which interceded -the 
“ glaffes, are very nearly parallel to themfelves, when firft incident on the glaffes ; 
“ and confequently, thofe indued with feveral colours are not inclined one more 
“ than another to that air, as it happens. in the prifms. 

“ There is yet another circumftance of thefe experiments to be confidered ; 
“ and that is, why the black and white rings, which, when viewed at a diftance, 
“ appear diftind, fhould not only become confufed by viewing them near at 
“ hand, but alfo yield a violet colour at both the edges of every white ring : 
“ and the reafon is, that the rays, which enter the eye at feveral parts of the 
“ pupil, have feveral obliquities to the glaffes, and thofe, which are moft oblique, 
t( if confidered apart, would reprefent the rings bigger than thofe, which are the 
“ leaft oblique. Whence the breadth of the perimeter of every white ring is ex- 
“ ponded outwards by the obliqueft rays, and inwards by the leaft oblique. And 
this expanfion is fo much the greater, by how much the greater is the difference 
“ of the obliquity ; that is, by how much the pupil is wider, or the eye nearer 
** to the glaffes : and the breadth of the violet muft be moft expanded, becaufe 
«* the rays, apt to excite a fenfation of that colour, are moft oblique to the 
** fecond or further fuperficies of the thinned air, at which they are reflected ; 
“ and have alfo the greateft variation of obliquity, which makes that colour 
“ fooneft emerge out of the edges of the white. And, as the breadth of every 
** ring is thus augmented, the dark intervals muft be diminifhed, until the neigh- 
“ bouring rings become continuous, and are blended, the exterior firft, and 
“ then thofe nearer the center ; fo that they can no longer be diftinguifhed a-part, 
“ but feem to conftitute an even and uniform whitenefs. 

“ Amongft all the obfervations there is none accompanied with fo odd circum- 
“ fiances as the twenty-fourth. Of thofe the principal are, that in thin plates, 
“ which, to the naked eye, feem of an even and uniform tranfparent whitenefs, 
“ the refradion of a prifm fhould make the rings of colours appear; whereas it 
4 ‘ ufually makes objeds to appear coloured only, where they are terminated with 

P p 2 “ fhadows. 
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“ fhadows, or have parts unequally luminous ; and that it (hould make thofe 
44 rings exceedingly diftindt and white, although it ufually renders thofe objects 
“ confufcd and coloured. The caufe of thefe things you will underftand by 
“ confidering, that all the rings of colours are really in the plate, when viewed 
44 by the naked eye, although, by reafon of the great breadth of their circum- 
“ ferenccs, they fo much interfere, and are blended together, that they feem to 
“ conflitute an even whitenefs. But, when the rays pafs through the prifni to 
44 the eye, the orbits of the feveral colours in every ring are refrad'ted,. fome more 
44 than others, according to their degree of refrangibility ; by which means the 
“ colours on one fide of the ring become more unfolded and dilated, and on the 
44 other fide more complicated and contradled. - And where, by a due refrac- 
“ tion, they are fo much contradled, that the feveral rings become narrower 
“ than to interfere with one another, they muft appear diftindt, and alfo white, 
“ if the conftituent colours be fo much contradled as to be wholly coinci- 
“ dent : but on the other fide, where every ring is made broader by the further 
44 unfolding its colours, it muft interfere more with other rings than before, and 
44 fo become lefs diftindt. 


44 To explain this a little further •, fuppofe the concentric circles, A B and 
44 C D, reprefent the red and violet of any order, which, together with the in 
“ termediate colours, conflitute any one of thefe rings. Now, thefe being 
44 viewed through a prifm, the violet circle, B C, will, by a greater refradlion, be 
“ further tranflated from its place than the red, A D, and fo approach nearer 



“ to it on that fide towards which the refradlions are made. For inftance, if 
44 the red be tranflated to a d , the violet may be tranflated to b e, fo as to ap- 
44 proach nearer to it at c than before ; and, if the red be further tranflated to 
4 ‘ a d, the violet may be fo much further tranflated to b c, as to convene with 

44 it at c, and, if the red be yet further tranflated to u 5, the violet may be ftill 

44 fo much further tranflated to A 7, as to pafs beyond it at 7, and convene with it 
44 at e and f. And this being underftood, not only of the red and violet, but of 
44 all the other intermediate colours j and alfo of every revolution of thofe co- 
44 lours, you will eafily perceive, how thefe of the fame revolution or order, by 
44 their narrownefs at c d, and 5 7, and their coincidence at c d, e and f, ought 
44 to conflitute pretty diftindt arcs of circles, efpecialiy at c d, or at e and /, and 
44 that they will appear feveral at c d, at c d exhibit whitenefs by their coinci- 
44 dence, and again appear feveral at J 7, but yet in a contrary order to that 

44 which they had before, and ftill retain beyond e and /. But, on the other 

44 fide, at a b, a b, or * £, thefe colours muft become much more confufed by 
44 being dilated, and fpread fo as to interfere with thofe of other orders. And 
44 the fame confufion will happen at l y between e and /, if the refradlion be 

44 very 


-Digiti z e d by vjOOQI - 



i6 7 |.J ROYAL SOCIETY OF LONDON, 2 95 

44 very great, or che prifm very diftant from the objeCt-glafles; in which cafe no 
“ parts of the ring will be fecn, fave only two little arcs at e and/, whofe diftance 
“ from one another will be augmented by removing the prifm (fill further from 
“ the object glafies. And thele litt c arcs mult be diitindteft and whiteft at their 
4 ‘ middle ; and at their ends, where they grow confuted, they mult be coloured •, 
“ and the colours at one end of every arc mult be in a contrary order to thofe 
“ at the other end, by reafon that they crofs in the intermediate white j namely* 

“ their ends, which verge towards S y, will be red, and yellow on that fide next 
“ the center, and blue and violet on the other fide. But their other ends, which 
“ verge from S y , will, on the contrary, be blue and violet on that fide towards 
“ the center, and on the other fide red and yellow. 

“ For confirmation of all this, I need alledge no more, than that it is mathe- 
" matically demonftrable from my former principles. • But I fhall add, that they* 

“ which pleafe to take the pains, may by the teftimony of their fenfes be allured, 

“ that thefe explications are not hypothetical, but infallibly true and genuine : ' 
“ for in a dark room, by viewing thefe rings through a prifm, by reflection of 
“ the feveral prifmatic colours, which an afiiftant caufts to move to and fro 
“ upon a wall or paper, from whence they are reflected, whilll the fpeCtator’s 

eye, the prifm, and objeCt- glafli s (as in the thirteenth obfervation) are placed 
44 fteddy, the pofition of the circles, made fuccdfively by the feveral colours, 

“ will be found fuch, in refpeCt of one another, as I have deferibed at abed, or 
** abed, or a. 0 y $. And by the fame method the truth of the explications of 
“ the other obfervations is to be examined. 

“ By what hath been faid, the like phaenomena of water-bubbles and thin 
“ plates of glafs may be underllood. But in fmall fragments of thofe plates, 

“ there is this further obfervable, that, if they, lying flat upon a table, be turned 
44 about their center, whilft they are viewed through a prifm, fome of them ex- 
44 hibit waves in one or two pofitions only i but the molt of them do in all pofi- 
“ tions exhibit thofe waves, and that for the moft part appearing almoft all over 
“ the glafs. The reafon is, that the fuperficies or fuch plates are not even, but 
“ have many cavities and fwellings, which, how lhallow foever, do a little vary. 

44 the thicknefs of the plate ; and by the feveral fides of thofe cavities there 
44 mult be produced waves in feveral poftures of the prifm. Now, though it 
“ be but fome verv fmall and narrow parts of the glafs, by which thefe waves 
“ for the moft part are caufed, yet they may feem to extend themfelves over the 
“ whole glafs, becaufe from the narrowett of thofe parts there are colours of feveral 
44 orders confufedly reflected, which by refraction of the prifm are unfolded, and 
44 difperfed to feveral places, fo as to conftitute fo many feveral waves as there 
“ were divers orders of the colours promifeuoufly reflected from that part of the 
44 glafs. 

44 Thefe are the principal phaenomena of thin plates or bubbles, whofe expli- 
** cations depend on the properties of light, tnat I have heretofore delivered : 

** and thefe, you fee,' do necefiarily follow from them, and agree with them even 
“ to their very leaft circumftances and not only fo, but do very much tend to 

44 their 
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“ their proof. Thus, by the twenty-fourth obfervation, it appears, that the 
“ rays of feveral colours, made, as well by thin plates or bubbles, as by the re- 
“ fractions of a prifm, have feveral degrees of refrangibility, whereby thofe of 
“ each order, which, at their reflection from the plate or bubble, are intermixed 
“ with thofe of other orders, are feparated from them by refraction, and afibci- 
“ ated together, fo as to become vifible by themfelves, like arcs of circles. For, 
“ if the rays were all alike refrangible, it is impoffible, that the whitenefs, which 
“ to the naked fenfe appears uniform, fhould by refraCtion have its parts tranf- 
“ pofed, and ranged into thofe black and white arcs. 

“ It appears alfo, that the unequal refractions of difform rays proceed not 
“ from any contingent irregularities, fuch as are veins, an uneven polifh, or for* 
** tuitous pofition of the pores of glafs, unequal motions in the air or ®ther, 
** fpreading, breaking, or dividing the fame ray into many diverging parts, or 
** the like. For, admitting any fuch irregularities, it would be impoffible for 
“ refraffions to render thofe rings fo very diftinCt and well defined, as they do 
“ in the twenty-fourth obfervation. It is neceflfary therefore, that every ray have 
** its proper and conftant degree of refrangibility connate with it •, according to 
“ which its refraCtion is ever juftly and regularly performed, and that feveral 
** rays have feveral of thofe degrees. 

“ And what is faid of their refrangibility may be underftood of their reflexi- 
“ bility that is, of their difpofitions to be reflected, fome at a greater, and others 
“ at a lefs thicknefs of thin plates or bubbles, namely, that thofe difpofitions are 
“ alfo connate with the rays, and immutable, as may appear by the thirteenth, 
“ fourteenth, and fifteenth obfervations, compared with the fourth and eigh- 
“ teentli. 

“ By the precedent obfervations it appears alfo, that whitenefs is a iliffimilar 
“ mixture of all colours, and that light is a mixture of rays endowed with all 
“ thofe colours. For, confidering the multitude of the rings of colours in the 
M third, twelfth, and twenty-fourth obfervations, it is manifeft, that, although 
“ in the fourth and eighteenth obfervations there appear more than eight or nine 
“ of thofe rings, yet there are really a far greater number, which fo much inter-’ 
“ fere and mingle with one another, as, after thofe eight or nine revolutions, to 
“ dilute one another wholly, and conftitute an even and fenfible uniform whitc- 
“ nefs. And confequently, that whitenefs muft be allowed a mixture of all co- 
“ lours, and the light, which conveys it to the eye, muft be a mixture of rays 
“ endued with all thofe colours. 

“ But further, by the twenty-fourth obfervation it appears, that there is a con- 
“ ftant relation between colours and refrangibility, the moft refrangible rays beino- 
“ violet, the leaft refrangible red, and thofe of intermediate colours having pro- 
“ portionally intermediate degrees of refrangibility. And, by the thirteenth, 
“ fourteenth, and fifteenth obfervations, compared with the fourth or eighteenth,. 
“ there appears to be the fame conftant relation between colour and refrangi- 
“ bility ; the violet being on equal terms reflected at leaft thicknefs of any thin 

“ plate 
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“ plate or bubble*, the red at greateft thicknefs, and the intermediate colours at 
“ intermediate thicknefles : whence it) follows, that the colorific difpofitions of 
“ rays are alfo connate with them, and immutable ; and by confequence, that all 
“ the productions and appearances of colours in the world are derived, not from 
“ any phyfical change caufed in light by refraftion or reflection, but only from 
^ “ the various mixtures or feparations of rays, by virtue of their different refran- 

gibility or reflexibility. And, in this refpeCt it is, that the fcience of colours 
“ becomes a fpeculation more proper for mathematicians than naturalifts. 

This being read, occaflon was taken to difcourfe of Mr. Newton’s theory 
itfelf, and to debate, whether the rays of light, which, though alike incident in 
the fame medium, yet exhibit different colours, may not reafonably be faid to 
owe that exhibition of different colours to the fevcral degrees of the velocity of 
pulfes, rather than, as Mr. Newton thought, to the feveral connate degrees of 
refrangibility in the rays themfelves ? 

Mr. Hooke was of opinion, that the former of thefe ways was fufficient to give 
a good account of the diverflty of colours. 

February 10. Dr. Mapletoft was eleCted and admitted. 

Capt. Sheeres, Mr. Hall, and Signor Travagino were ele&ed. 

Mr. Berchenshaw prefented himfclf to the Society, and fhewed them fos 
fcalc of mufle, wherein were contained, 

1. A table of all confonantand diffonant intervals fuitable to muflcal harmony, 
which are practicable, and may be expreffed by the voice and other inftruments. 
To thefe refpeCtive intervals apt and proper numbers were afligned, by which 
their ratio’s and proportions were demonftrated. 

2. A fyftem of all the keys, by which the aforefaid intervals were completed ; 
of which keys fome were natural; fome intended to the firft degree of acute- 
nefs; fome remitted to the firft degree of gravity; fome twice fpiffated ; fome 
twice afperated. 

3. In this fcale the magnitude, dimenflon, and proportion of the faid keys 
were exaCUy demonftrated according to the proportional parts of a chord, the 
chord being fuppofed thirty-fix inches long. 

If it were demanded, whether there was any thing in this table and fyftem, 
that was not to be found in the feales and writings of other muficians ? he 
. anfwered, 

1. That the intervals in this table were perfeCt and complete. There was not 
one too many, nor one wanting, which might conduce to the making of 
harmony. 

2. That 
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2. That the founds or mufical numbers contained in this fyftem arofe out of 
the unifon, and from one another, according to the reafon of figurate, not 
limple numbers, (as, he faid, he could demonftrate by numbers afiigned to the 
refpeCtive intervals in the table) for that fo the reafon of the ftate of mufic 
.required. 

3. That there are neither more or lefs keys in this fyftem, than would com- 
plete the aforefaid intervals. 

4. That in this fcale all the tones are of the fame ratio, and that fo are all the 
femitones, femiditones, ditones, and other intervals. 

5. That the true magnitude and dimenfion of every one of the faid keys are 
demonftrated according to the proportional parts of a chord. 

6. That the natural, genuine, and true reafon of the excellency and fullnefs of 
the harmony of three, four, five, fix, and feven parts, may clearly be difeerned 
by the fyftem of feven parts. 

He added, that many other things were to be found in this table and fcale, of 
which little or no mention is made in the fc^les and writings of either modern or 
antient mufical authors ; which, he faid, he intended to dilcover, and to write of 
tlym at large, as he fhould be enabled thereunto. 

He was exhorted to finifti this work, or at leaft to publifh this fyftem with an 
explanation thereof. 

After this was read the laft part of Mr. Newton’s oljervations , wherein he 
confidered in nine propofitions, how the phenomena of thin tranfparent plates 
ftand related to thofe of all other natural bodies : of which bodies having before 
mentioned, that they appear of divers colours, according as they are difpofed 
to refieCt molt copioufly the rays indued with thefe colours, he now inquires 
after their conftitutions. 

Here, among many other confiderable things, he fhews, how the bignefe of 
the component parts of natural bodies maybe conjectured by their colours : as 
alfo, that the caufe of reflexion is not the impinging of light on the folid and 
impervious parts of bodies, as was commonly fuppofed. 

This laft part was as follows.: 

“ I am now come to the laft part of this defign ; which is, to confider, how 
“ the phenomena of thin tranfparent plates ftand related to thofe of all other na- 
“ tural bodies. Of thefe bodies I have already told you, that they appear of di- 
“ vers colours, accordingly as they are difpofed to refledt moft copioutly the rays 
“ endued with thole colours. But their conftitutions, whereby they refleCt fome rays 
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44 more copioufly than others, remains to be inquired after. And this I lhall en- 
44 deavour in the following propofitions. 

44 Prop. 1. Thofe fuperficies refled the greateft quantity of light, which have 
44 the greateft refrading power 5 that is, which interceeds mediums, that differ moft 
44 in their rcfrading densities ; and in the confines of equally denfe mediums there 
44 is no reflcdion. 

44 The analogy between refledion and refradion will appear by confidering, that 
44 when light pafleth obliquely out of one medium into another, which refrads 
44 from the perpendicular, the greater is the difference of their denfity, the left 
44 obliquity is requifite to caufe a total refledion ; becaufe as the fines are, which 
44 measure the refradion, fo is the fine of incidence, at which the total refledion 
44 begins, to the radius of the circle j and confequently that incidence is Ieaft, 
44 where there is the great difference of the fines. Thus in the palling of light out 
44 of water into air, where the refradion is meafured by the ratio of the fines, 3 to 
44 4, the total refledion begins, when the angle of the incidence is about forty- 
44 eight degrees and thirty-five minutes. In pafiing out of glafs into air, where 
44 the refradion is meafured by the ratio of the fines 20 to 3 1, the total refledion 
44 begins, when the angle of incidence is forty degrees and ten minutes : and fo, 
44 in pafljng out of cryftal, or more ftrongly refrading mediums, into air, there 
44 is ftill a left obliquity requifite to caufe a total refledion. Superficies therefore, 
44 which refrad moft, do fooneft refled all the light, which is incident on them, 
44 and fo muft be allowed moft ftrongly refledive. 

44 But the truth of this propofition will further appear, by obferving, that in 
44 the fuperficies, interceeding any two of thofe mediums, air or water, or other 
44 liquors, common glafs, cryftal, and metalline glafles, the refledion is ftronger 
44 or weaker accordingly as the fuperficies hath a greater or left refrading power. 
44 Thus, when other mediums are contiguous to air, the refledion is ftronger 
44 in the fuperficies of glafs than of water, ftill ftronger in the fuperficies of cryfi- 
44 tal, and ftrongeft in the fuperficies of metalline glafs. So, in the confine of 
44 water and common glafs, the refledion is very weak, but yet ftronger than iti 
44 the confine of water and oil, or almoft any other two liquors, and ftill ftronger 
44 in the confine of water and cryftal, or metalline glafs : accordingly as thofe 
44 mediums differ more or left in denfity, fo in the confine of common glafs and 
44 cryftal there is a weak refledion, and a ftronger refledion in the confine of 
44 common and metalline glafs : but in the confine of two glafles of equal den- 
44 fity, there is not any fenftble refledion, as was lhewn in the firft obfervation. 
44 And the fame may be underftood of the fuperficies of two cryftals or liquors, 
44 or any other fubftances, in which no refradion is caufed: whence it comes to 
44 paft, that uniform mediums have no fenfible reflexion but in their external fu- 
44 perficics, where they are adjacent to their mediums of a different denfity. 

44 Prop. 2. The leaft parts of natural bodies are in fome meafuretranfparents 
44 and the opacities of thofe bodies arife from the multitude of refledions caufed' 
44 in their internal parts. 

Vol. III. Q^q 44 That 
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44 That this is fo, will eafily be granted by them, that have been converfant with 
“ microfcopes : and it may be al(o tried by applying any fubftance to a hole, through 
“ which the light is emitted into a dark room •, for how opake foever thatfub- 
“ fiance may feem in the open air, it will, by that means, appear very manifeftly 
** tranfparent, if it be of a fufficient thicknefs : only metalline bodies muft be ex- 
“ empted, which, by reafon of their exceffive denfity feem to refleX almoft all the 
“ light incident on their firft fuperficies, 

“ Prop. 3. Between the parts of opake or coloured bodies are many interftices, 
“ replenilhed with mediums of other denfities, as water between the tinging cor- 
“ pufclts, wherewith any liquor is impregnated \ air between the aqueous globules 
“ that conftitute clouds or mills j and for the moll part fpaces void of both air 
and watery but yet perhaps replenilhed with fome fubtiler medium between 
“ the parts of hard bodies. - • 

“ The truth of this is evinced by the two precedent propofitions : for by the 
“ fecond propofition there are many reflexions from the internal part of bodies, 
“ which by the firft propofition would not happen, if the parts of thofe bodies 
44 were continued without any fuch interftices between them, becaufe refleXions 
are caufed only in fuperficies, which interceed mediums of a different denfity. 

“ But further, that this difcontinuity of parts is the principal caufe of the opa- 
“ city of bodies, will appear by confidering, that opake fubftances become tranf- 
4 ‘ parent by filling their pores with any fubftance of equal, or almoft equal denfity 
“ with their parts. Thus paper dipped in water or oil, the oculus mundi ftono 
“ fteeped in water, linen-cloth oiled or varnilhed, and many other fubftances foaked 
in fuch liquors, as will intimately pervade their little pores, become by that 
“ means more tranfparent than otherwife. So, on the contrary, the moft tranf- 
“ parent fubftances may, by feparating their parts, be rendered fufficiently opake j 
“ as glafs, by being reduced to powder, or otherwife flawed, water by being form* 
44 ed into many fmall bubbles, cither alone in the form of froth, or by lhaking 
4 ‘ it together with oil of turpentine, or fome other convenient liquor, with which 
“ it will not incorporate, and horn by being fcraped. 

“ To the increafe of the opacity of thefe bodies it conduces fomething, that by 
4 ‘ the twenty third obfervation, the refleXions of very thin tranfparent fubftances 
“ are confiderably ftronger than thofe made by the fame fubjtances of a greater 
** thicknefs. And to the refleXion of folid bodies it may be further added, that 
“ the interftices of their parts are void of air. For that for the moft part they 
“ are fo, is reafonable to believe, confidering the ineptitude, which air hath to 
“ pervade fmall cavities, as appears by the afcenfion of water in (lender glafs* 
4 * pipes, paper, cloth, and other fuch like fubftances, whofc pores are found too 
4 ‘ fmall to be replenilhed with air, and yet large enough to admit water j and by 
the difficulty, wherewith air pervades the pores of a bladder, through which 
44 water find ready paffage. And according to the eleventh obfervation, the ca- 
44 vities thus void of air will caufe the fame kind of effeXp as to refleXion, which 
** thofe do, that are repleni(hed with it i but yet fomething more manifeftly, be-. 

41 caufe 
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■ “ caufe the medium in relation to refradfions is rarcft, when mod empty of air* 
“ as Mr. Hooke hath proved in his Micrographia ; in which book he hath alfo 
“ largely difcourfed of this and the precedent propofition, and delivered many 
** other very excellent things concerning the colours of thin plates, and other na- 
“ tural bodies, which 1 have not fcrupled to make ufc of fo far as they were lor 
“ my purpofc. 

“ Prop. 4. The parts of bodies and their in ter ft ices mud not be lels than 
“ of fome definitive bigneft, to render them opake and coloured } for the opakeft 
“ bodies, if their parts be fubtilly divided (as metals by being difiolved in acid 

menftruums, &c.) become perfectly tranfparent. And you may alfo remem- 
“ ber, that in the eighth obfervation there was no refledtion at the fupcrficies of 
“ the objedfc-glafles, where they were very near one another, though they did not 
“ abfolutely toufch. And in the- feventeenth obfervation, the refledtion of the 
** water-bubble, where it became thinneft, was almoft infenfible, fo as to caufethe 
“ apparitions of very black fpots. 

• “ On thefe grounds I conceive it is, that water, fait, glafs, ftones, and fuch 
“ like fubftances, are tranfparent ; for, upon divers confiderations, they feem to 
“ be as porous as other bodies, but yet their pores and parts too fmall to caufe 
** any opacity. 

“ Prop. 5. The tranfparent parts of bodies, according to their feveral fizes, 
“ muft reflect rays of one colour, and tranfmit thole of another, on the fame 
“ grounds, that thin plates or bubbles do refledt or tranfmit thofe rays : and this 
“ I take to be the ground of all their colours. 

. “ For, if a thinned or plated body, which being of an even thicknefs appears 

all over of one uniform colour, mould be broken into fragments of the fame 
“ thicknefs with the plate, I fee no reafon, why a heap of thole fragments fhould 
“ not conftitute a powder of the fame colour, which the plate exhibited before it 
“ was broken. And the parts of all natural bodies, being like fo many fragments 
“ of a plate, muft on the fame grounds exhibit the fame colours. 

“ Now, that they do fo, will further appear by the affinity of their proper- 
“ ties : as that the infufion of nephritic- wood, and many other fubftances refledt 
“ one colour, and tranfmit another, like thin bodies in the ninth and twentieth 
“ obfervations. That the colours of filks, cloaths, and others fubftandes, which 
‘‘ water or oil can intimately penetrate, become more faint and obfcure by being 
“ emerged in thofe liquors, and recover their vigour again by being dried, much 
“ after the manner declared of thin bodies, in the tenth and twenty firft obfer- 
“ vations : and that fome of thofe coloured powders, which painters ufe, may have 
“ their colours a little changed, by being very elaborately and finely ground. 
“ Where I fee not, what can- be juftly pretended for thole changes, befides the 
“ breaking of their parts into left parts by that contrition, after the fame manner 
** that the colour of a plate is changed by varying its thicknefs. For which iea- 
“ fon alfo it is, that many flowers, by being bruifed, become more tranfparent 
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“ than before, or, at lead, in fome degree or other, change their colours. Nor 

is it much lefs to my purpofe, that, by mixing divers liquors, very odd and 
“ remarkable produftions ana changes of colours may be effected, of which no 
<( caufe can be more obvious and natural, than that the faline corpufcles of one 
“ liquor do varioufly aft upon, or unite with, the tinging corpufcles of another ; 
“ fo as to make them fwell or fhrink (whereby not only their bulk, but their 
** denfity alfo may be changed) or to divide them into fmaller corpufcles, or make 
“ many of them aflbciate into one duller ; for we fee how apt thofe faline men- 
“ ftruums are to penetrate and dilfolve lubftances, to which they are applied ; and 
“ fome of them to precipitate what others diffolve. In like manner, if we con- 
“ fider the various phaenomena of the atmofphere, we may obferve, that when 
“ vapours are firft raifed, they hinder not the tranfparency of the air, being di- 
“ vided into parts too fmall to caule any refleftion in their fuperficies : but when, 
** in order to compofe drops of rain, they began to coalefce and conftitute glo- 
“ bules of all intermediate fizes j thofe globules, when they become of a conveni- 
** ent fize to refleft fome colours, and tranfmit others, may conftitute clouds of 
“ various colours, according to their fizes. And I fee not what can be rationally 
** conceived, in fo tranfparent a fubftance as water for the produftion of thefe 
“ colours, belides the various fizes of its parcels, which feem to affeft a globular 
** figure moft ; but yet perhaps not without fome inftability in the fmalleft of 
** them, by reafonthat thofe are moft eafily agitated by heat or any trembling mo* 
** tions in the air. 

'"** Prop. 6. The parts of bodies, on which their colours depend, are denfer than 
w the medium, which pervades their interftices. 

“ This will appear by confidering, that the colour of a body depends not only 
“ on the rays, which are incident perpendicularly or its parts, but on thofe alfo, 
“ which are incident at all other angles. And that, according to the feventh 
M obfervation, a very little variation of obliquity will change the reflefted colour, 
“ where the thin body or fmall particle is rarer than the ambient .medium, in 
“ fomuch that fuch a fmall particle will, at diverfly oblique incidents, refleft all 
“ forts of colours, in fo great a variety, that the colour, refulting from them all 
“ confufedly reflefted from a heap of fuch particles, muft rather be a white or 
“ grey, than any other colour, or at beft it muft be but a very imperfeft and 
“ dirty colour j whereas, if the thin body or fmall particle be much denfer than 
“ the ambient medium, the colours, according to the nineteenth obfervation, are 
“ fo little changed by the variation of obliquity, that the rays, which are re- 
“ flefted leaft obliquely, may predominate over the reft fo much, as to caufe a 
“ heap of fuch particles to appear very intenfly of their colour. 

“ It conduces alfo fomething to this propofition, that, according to the twenty* 
“ fecond obfervation, the colours exhibited by the denfer thin body within the 
“ rarer are more brilk than thofe exhibited by the rarer within the denfer. 

» 

“ Prop. 7. The bignefs of the component parts of natural bodies may be 
** comeftured by their colours. 
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“ For fince the parts of thefe bodies, by proportion 5. do moft probably ex- 
“ hibit the fame colours with a plate of equal thicknefs, provided they have the 
“ fame refra&ive denfity ; and fince their parts feem for the moft part to have 
** much the fame denfity with water or giafs, as by many circumftances is obvious 
“ to colkft : to determine the fizes of thefe parts, you need only have recourfe 
** to the precedent tables, in which the thicknefs of water or giafs exhibiting any 
“ colour is exprelled. Thus, if it be defired to know the diameter of a cor- 
“ pufcle, which being of equal denfity with giafs, lhall reflect green of the third 
" order ; the number 1 74- Ihows it to be about 1 74 parts of an inch. 

x 600000 

ct The greateft difficulty is here to know, of what order the colour of any 
“ body is ; and for this end we muft have recourfe to the fourth and eighteenth; 
“ obfervations, from whence may be collected thefe particulars. 

“ Scarlets , and other raft, oranges and yellows, if they be pure and intenfe,. are- 
“ moft probably of the fecond order. Thofe of the firft and third order alfo may 
“ be pretty good ; only the orange and red of the third order have too great a. 
“ mixture of violet and blue. • 

«* There may be good greens of the fourth order, but the pureft are of the third : 
“ and of this order the green of all vegetables feems to be, partly by reafon of 
“ the intenfenefs of their colours, and partly becaufe when they wither, fome of 

them turn to a grcenifli yellow, and others to a more perfeft yellow or orange,. 
** or perhaps to red; pafling firft through all the aforefaid intermediate colours,. 
** which changes feem to be effected by the exhaling of the moifture, which may 
“ leave the tinging corpofcles more denfe, and fomething augmented by the ac- 
“ cretion of the oily and earthy part of that moifture. Now the green, without 
“ doubt, is of the lame order with thofe colours, into which it ehangeth, becaufe 
“ the changes are gradual, and thofe colours, though ufually not very pure, yet 
“ for the moft part are too pure and liveLy to be of the fourth order. 

1 

“ Blues and purples may be either of the fecond or third order ; but the beft are 
** of the third. Thus the colour of violet feems to be of that order ; becaufe 
“ their fyrup, by acid liquors, turns red, and by urinous and alkalazite turns 
*V green. Few fince it is of the nature of acids to diflolve or attenuate, „ and of 
*« alcalis to precipitate or incrafiate, if the purple colour of the fyrup was oft 
** the fecond order, anr acid liquor by attenuating its tinging corpufcles would tinge 
“ it to a red of the firft order, and an alcali, by incrailating them, would change- 

“ it to a green of the fecond order; which red and green, efpecially the green,, 

“ feem too imperfeft to be the colours produced by thefe changes. But if the- 
“ faid purple be fuppofed of the third order, its change to red of the fecond' 
M and green of the third may, without any inconvenience, be allowed. 

“ If there be found any body of a deeper and lefs reddiffi purple than that of 

*• violets, its colour moft probably is of the fecond order.. But yet there being; 

45 no body commonly known, whole colour is conftantly more deep than theirs,, 

“ I have 
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I have made ufe of their name to denote the deepeft and leaft reddilh purples, 
fuch as manifeftly tranfcend their colour in purity. 

“ The blue of the firft order, though very faint and little, may poflibly be the 
** colour of fome fubftances v and particularly the azure colour of the -Ikies 
“ feems to be of this order. For all vapours, when they begin to condenfe and 
“ coalefce into fmall parcels, become Bril of that bignefs, whereby fuch an azure 
“ mud be reflected, before they can conftitute clouds of other colours. And fa 
“ this being the firft colour, which vapours begin to refled, it ought to be the 
“ colour of the fineft and moft tranfparent Ikies, in which vapours are not ar- 
** rived to that groflhefs requifite to refled other colours, as we find it is by ex- 
“ perience. 

“ Whitenefs, if it be intenfe, is either that in the firft 'order of colours, of 
“ which fort perhaps is the colour of white lead •, or elfe it is a mixture of 
“ thofe fucceeding the third or fourth order, fuch as is the colour of paper, 
“ linen, and moft white fubftances. If corpufcles of various fizes, exhibiting the 
Colours of the fecond and third order, be mixed, they fliould rather conftitute 
“ an imperfed whitenefs or grey, of which I have already fpoken : but yet it feems 
“ not impoffible for them to exhibit an intenfe whitenefs, if they be difpofed to 
“ tranfmit all the light, which they refled not, and do not retain and ftifle much 
“ of it. For thus I told you, that froth at a diftance hath appeared very white, 
“ and yet, near at hand, the feveral bubbles, of which it was conftituted, were 
“ feen tinged all over with rings of colours of the four or five firft orders. 

“ Laftly, for the produdion of black, the corpufcles mull be lefs than any of 
w thofe, which exhibit colours. For at all greater fizes there is to) much light re- 
“ fleded to conftitute this colour. But if they be fuppofed a little lefs than is re- 
“ quifite to refled the blue of the firft order, they will, according to the fourth, 
“ eight, feventeenth, and eighteenth obfervations, refled fo very little light as 
“ t j appear intenfely black, and yet may perhaps varioufly refrad it to and fro 
“ within themfelves fo long, until it happen to be ftifled and loft-, by which 
“ means they will appear black in all politions of the eye without any tranfpa- 
“ rency. And from hence may be underftood, why fire, and the more fubtil 
“ diflblver, putrefadion, turn fubftances to black •, why fmall quantities of black 
fubftances impart their colour very freely and intenfely to other fubftances, to 
** which they are applied *, why glafs ground very elaborately, on a copper-plate, 
“ till it be well polifhed, makes the fand, together with what is worn off from 
“ the glafs, and copper, become very black ; why black fubftances do fooneft of 
all others become hot and bum, which effed may proceed, partly from the • 
“ multitude of refradions in a little room, and partly from the eafy commo- 
“ tion of fo very fmall corpufcles ; and why blacks are ufually a little inclined to 
“ a bluifh colour. For that they are fo, may be feen by illuminating white 
“ paper by refledion from black fubftances, which will ufually appear of a bluifh 
“ white. And the reafon is, that black borders on the obfcure blue of the firft 
‘♦ order, defcribed in the eighteenth obfervation, whence the corpufcles of black 
“ fubftances are moft apt to refled that colour. 

“ Ih 
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“ In thefc defcriptions I have been the more particular, becaufe it is not impof- 
?* fible, but that microfcopes may at length be improved to the difcovery of 
“ corpufdes of bodies, on which their colours depend. For if thofe inftruments 
“ could be fo far improved, as. with fufficient diftin&nefs to reprefent objects five 
“ or fix hundred times bigger than at a foot diftance they appear to our naked eyes. 
“ I fhould hop*, that we might be able to difcover fome of the greateft of thofe 
“ corpufclcs. And by one, that would magnify three or four thoufand times, per- 
“ haps they might all be difcovered but thofe, which produce blacknefs. In the 
i( mean while, I fee nothing material, that rationally can be doubted of, except- 
“ ing this pofition, that tranfparent corpufcles of the fame thicknefs and denfity 
“ with a plate do exhibit the fame colour. And this I would have underftood 
“ not without fome latitude, as well becaufe thofe corpufcles may be of irregular 
“ figures, and many rays mull be obliquely incident, and fo have a fiiorter way 
“ through them than the length of their diameter as becaufe the ftraitnels of 

the medium, pent in on all fides, may a little alter its motions, or other qua- 
** lities, on which the reflexion depends. But yet I cannot much fufpeCt the laft, 
** becaufe I have obferved of fome fmall plates of Mufcovy-glafs, which were of 
“ an even thicknefs, that through a microfcope they have appeared of the fame 
“ colour at their edges and corners, where the included medium was terminated, 
“ which they appeared of in other places. However, it would add much to our 
“ fatisfaCtion, if thofe corpufcles could be difcovered with microfcopes, which if 
“ we fhall ever attain to, I fear it will be the utmoft improvement of this fenfe i 
“ for it feems impofiible to fee the more fecret and noble works of nature within 
“ thofe corpufcles, by reafon of their tranfparency. 

“ This may fuffice concerning the confiitution of natural bodies, on which their 
** colours depend. But for further underftanding the nature of reflections, I 
“ fhall add thefe two following propofitions. 

Prop. 8. The caufe of the reflection is not the impinging of light on the 

folid and impervious parts of bodies, as is commonly fuppofcd. 

“ This will appear by the following confiderations : firft, that in the pafiage of 
“ light put of glafs into air, there is a reflection as ftrong or ftronger than in its 
“ pafiage out of air into glafs, and by many degrees ftronger than in its pafiage 
“ out of glafs into water. And it feems not probable, that air fhould have more 
“ reflecting parts than water or glafs. But if that fhould pofiibly be fuppofed, it 
“ will avail nothing; for the reflection is as ftrong, if not ftronger, when the air 
44 is drawn away from the glafs (fuppofe in the air-pump invented by Mr. Boyle) 
“ as when it is adjacent to it. Secondly, if light in its pafiage out of glafs into 
“ air be incident more obliquely than at an angle of forty or forty-one degrees, 
44 it is wholly refleSed ; if lefs obliquely, it is in great meafure tranfmitted. Now 
44 it is not to be imagined, that light at one degree of obliquity fhould meet with 
44 pores enough in the air to tranfmit the greater part of it, and at another degree 
44 of obliquity meet with nothing but parts to refleCt it wholly ; efpecially confi- 
44 dering, that in its pafiage out of air into glafs, how oblique foever be its 
“ incidence, it finds pores enough in the glafs fo tranfmit the greateft part of it* 
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“ If any man fuppofe, that it is not reflected by the air, bat by theoitmoft fu- 
“ perficial parts of the glafs, there is (fill the fame difficulty $ betides, that fuch 
“ a fuppoficion is unintelligible ; and will alfo appear to be falfe, by applying wa- 
“ ter behind fome part of the glafs inftead of air. For fo in a convenient obli- 

quity of the rays, fuppofe of forty-five or forty-fix degrees, at which they are 
“ all rejleiled, where the air is adjacent to the glafs, they (hall be in great meafure 
“ tranfmitted, where the water is adjacent to it; which argues, that their reflection 
** or tranfmiflion depends on the conftitution of the air and water behind the 
** glafs, and not on the parts of the glafs. 

** Thirdly, if the colours made by a prifm, placed at the entrance of a beam 
** of light into a darkened room, be fucceflively caft on a fecond prifm placed 
“ at a great diftance from the former, in fuch manner that they are all alike in- , 
“ cident upon it ; the fecond prifm may be fo inclined to the incident ray»; that 
“ thofe, which are of a blue colour, fhall be all reflected by it ; and yet thofe of a 

red colour pretty copioufly tranfmitted. Now if the reflection be caufed by 
“ the parts of air or glafs, I would alk, why at the fame obliquity of incidence 
“ the blue ftiould wholly impinge on thofe parts fo as to be all reflected, and yet 
“ the red find pores enough to be in great meafure tranfmitted. Fourthly, 
“ where two glafies touch one another, there is no fenfible reflection, as was de- 
“ dared in the firft obfervation ; and yet I fee no reafon, why the rays (hould not 
“ impinge on the parts of glafs, when contiguous to another glafs, a smuch as 
** when contiguous to air. Fifthly, when the top of a water-bubble (in the fe- 
" venteenth obfervation) by the continual fubfiding and exhaling of the water 
“ grew very thin, there was fuch a little and almoft infenfible quantity of light 
u reflected from it, that it appeared intenfely black ; whereas, round about that 
“ black fpot, where the water was thicker, the reflection was fo ftrong as to make 
“ the water feem very white. Nor is it only at the leaft thicknefs of thin plates 
“ or 'bubbles that there is no manifeft reflection, but at many other thicknefies 
“ continually greater and greater. For in the fifteenth obfervation, the rays of the 
4 ‘ fame colour were by turns tranfmitted at one thicknefs, and reflected at another 
“ thicknefs, for an intermediate number of fucceflions. And yet in the fuperfi- 
“ ficies of the third body, where it is of any one thicknefs, there are as many 
** parts for the rays to impinge on, as where it is of any other thicknefs. 

“ Laftly, if reflection were caufed by the parts of reflecting bodies, it would 
“ be impoflfible for thin plates or bubbles, at the fame place to refleCl the rays of 
“ one colour, and tranfmit thofe of another, as they do according to the thirteenth 
** and fifteenth obfervations. For is is not to be imagined, that at one place the 
“ rays, which, for inftance, exhibit a blue colour, fliould have the fortune to dafll 
“ upon the parts, and thofe, which exhibit a red, to hit upon the pores of the 
“ body ; and then at another place, where the body is either a little thicker, or a 
“ litt'e thinner, that on the contrary the blue Ihould hit upon its pores, and the 
** red upon its parts. 

“ Prop. 9. It is moft probable, that the rays, which impinge on the folid 
M parts of any body, are not reflected but ftifled and loft in that body. 

“ This 
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“ This is confentaneous to the precedent propofition, and will further appear 
“ by. confidering, that if all the rays (hould be reflected, which impinge on the in- 
** ternal parts of Clearwater or cryftal, thofe fubftances (hould rather have a cloudy 
“ than fo very clear tranfparency. 

“ And further, there would be no principle of the obfcurity or blacknefs, which 
“ fome bodies have in all pofuions of the eye. For to produce this effeCt, it is ne- 
** ceflary, that many rays be retained and loft in the body, and it feems not pro- 
“ bable, that any rays can be flopped and retained in it, which do not impinge on 
** its parts.” 

February 17. Mr. Oldenburg produced and read divers experiments made 
in the air-pump at Paris, by Monf. Huygens and Monf. Papin, upon divers 
infedts, and upon the lungs of animals : as alfo upon gun-powder, to find what 
quantity of air there is in that body, and to what degree it was compreffed there- 
in, &c. • 

Of thefe experiments it was ordered, that the lungs of a lamb, newly killed, 
fhould be kept for the next meeting, and tried in the exhaufting engine, after the 
manner obferved by Monf. Huygens. 

February 24. The experiment ordered for this meeting was tried, viz. the lungs 
of a lamb, after they had been put in water, and found to float, were blown up, 
and then put into the air.-pump together with a gage •, where, upon the firft fac- 
tions, they fwelled to a certain degree, and the air being well exhaufted, fo con- 
tinued on, during the fucceeding motions of the engine. Then the air being fud- 
denly admitted again, the lungs prefently contracted into a fmall bulk, and being 
taken out looked redder and being thrown into water, funk to the bottom. 
This was tried twice with the like fuccefs, though the fecond time they funk not 
fo deep as the firft. 

Monf. Huygens affirmed, that lungs having been put between two plates, with 
a confiderable weight thereon, he had not been able fo to exprefs the air out of 
them, as to make them fink in water, though upon the exhaufting of the air in 
the engine, and the admitting it again upon the lungs, they funk. 

The reafon of this being enquired into by the members, Dr. Croune alledged, 
that the air, by its fubtilty, was able to get every where equally to all the parts, 
inward and outward, of the lungs, and by an eaual and univerfal prefiure on them, 
lay flat and clofe all the veficles thereof, which a weight laid only on the fuper- 
ficial parts of the lungs was not able to do. 

It was ordered, that at the next meeting this experiment (hould be made of 
putting lungs between two plates, with a weight thereon, to fee, whether it would 
not comprefs them fo as to make them fubfide in water. 

* Thefe experiments are poblifhed in the Philofoph. Tranf. rol. z. n° 12 a. p. 542. 

Yol. III. Rf Mr, 
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Mr. Oldenburg read a paper fent to him from Dr. Erasmus Bartholin, 
profeffor of mathematics at Copenhagen, containing the anfwers of a bilhop of 
Iceland, named Gislavus Thorlacus, to feveral queries formerly fent thither by 
order of the Society 

“ Ad Quaef. 1. Omnes liquores tenues, aquofi, &ferofi, hie congelantur: me- 
“ rus fanguis etiam congelatur, forfitan ob terreftrem fui partem majorem. Vi- 
“ na quae novimusdilutiora, hie quidem congelantur, fed fortiora vix Id pafiiira 
“ puto •, fic nec lixivia faponarioru'm fortia, nec fpiritus tnercurialis faKum rec* 
“ tificatos (ut vocant) neque fulphureos ex vino. 

“ De argento vivo frigori expofito num aliquam mutationem recipiatt, non 
** fatis comptrtum habeo,- verifimile tamen eft, aliquo modo condenfari. 

“ Olea pura potius incraflari & condenfari, quam in glaciem convert!, ex- 
“ iftimo. 

“ Ad 2. Frigus terram ad fex vel feptem pedum, aquam vero ftagnantem ad 
** trium circiter pedum profunditatem, hie penetrare putatur. 

“ Ad 3. Horologiorum artificialium apud nos nullus eft ufus. 

“ Ad 4; Colores frigore fummo concentrari pofie, nullus dubito. 

“ Ad 5. De alteratione virium magtietis & fuccini per acre gdu nondum 
“ compertum habeo. 

“ Ad 6. Omnia metallica & lapidea fragiliora reddurntur ab acri gelu, & 

tepefaAione habent opus, quo redeant ad priorem naturam. 

“ Ad 7. Anatomicorum (qui nulli hie funt) obfervationibus prorfus defti- 
5‘ tuimur. 


Ad 8. Omnes grumi glaciales, qui ad hanc infulam ex Gronlandia vi ma- 
“ ris & ventorum dereruntur, Bunt ex aqua dulci maris, & continuis acc remen tis 
“ nivium, quorum nonnulli ad trecentarum ulnarum vel fexcentorum pedum al- 
titudinem furgunt j tertia tantum parte fupra aquam exiftente. 

“ Ad g. Fontes in Iflandia calidi reperiuntur 'quam plurimi, nuHam gla- 
“ ciem tolerantes, quorum nonnulli adeo fervent, ut omne rnunus ignis focalrs 
** explere poffint 5 puta tingendis pannis & coquendis cibis, etiam craftflimis, 
.** ut carnibus, pifdbus, &c. 

“ Ad 10. Flguram nivis non exa&e obfervavi, grandinis autem figura fere 
!! rotunda eft, & granum piperis magnitudine fua rarius excedit. 


* Letter.book, vol. vii. p. 182; 
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“ Ad 11. Corpora quaedam refervari pofle nive, utova, crudap carnes, pifces 
“ recentes, &c. colore vel fapore non multum variants, non diffidp, fed hume* 
“ fieri potius quam contrahi exiftimo. 

“ Ad 12. Circa fulgura, tonitrua, aliaque meteora, nihil notabile habeo, nil* 
“ quod tonitrua etiam hyberno tempore hie nonnunquam exaudiantur, idque 
** in meridional potifiimum infute parte, ubi etiam terrae motys fiunt fortioces, 
** & frequentiores. 

“ Ad 13. Venri feptentrionalea apud noa frequentiffimi funt, & poll ho* 
** etiam meridionalis, coeteri autem rariores. Effeda autem eorumdem variant 
“ juxta varium locorum fitum ; etenim occidentales venti, in occidentali Ifiandia 
“ funt aquofi, qui in orientali infuls part* funt ficci, contra in orjentali Ilian* 
** dia ; orientates venti funt humidi, in occidentali autem ficci. Eadem ell ra» 
M tio de feptentrionalibus ventis in meridionali & feptentrionaji infuls parte. 

** Ad 14. Mons Hecla, qui annos jam quadraginta circiter filuit, neque 
** ignera vel flam mam canto temporis fpatioemifir, nihil fere notabile habpt, ne- 
“ que tempellatum mutatiooem pratfagrt, pumices potiflimum fuppedicat. 

** Ad 15. Refradio in aere a nullo adhuc, quantum exiftimo, accurate ob- 
“ fcrvaca bft : diameter fobs & luns longior hie apparet quam in Daiya, & in 
“ aliis meridionalibus regionibus. Pleiades quiaque tantum ftfcllas lye hjtbpt j 
“ lima nkero poll conjundiooem die ut plurimum confpicityr. 

u Ad 16. Ecclipfium obfervationem quantum poterimus ppllicemur. 

“ Ad 17. Non adeo curiofe notatum eft hadenus, quanta copia falis ex coc- 
w tione aqus marinas exire poflk, cum a nullo, quod fciam, hie t^ntata fit, 
** nifi tantum a fpedatiflkno viro Gislatio Magni filio, qui trieefim^m Vfl qpar, 
** .dragefiooam aquae partcrti in falem converti exiftisnat. 

** Ad 18: De tempo ce autem seftumn marinorum, in diverfis port;ubu?, item 
<* de altitudine, tempore, ac duratione, ejufdem sftus marini, ut & de mipeirjdibys, 
“ glebis, aliilque folfilibus his provenientibus (de quibus qusft. 18.) aliquod vo- 
“ lente Deo, addam, poftquatn de hi$ certius cdodus fuero. 

“ Ad. 19. Declinationem acus magnetics. Note, qus fedes ,-eft epiftopalis, 
“ in Boreal i illlandia oblervavi quindecim circiter graduum, latitude ejufdem loci 
“ eft 66, 43 - i 

“ Ad 20. Ferrum ferruginem citilfime hie pontrahit, praefertim .in meridionali 
** & maritima infute parte. :• 

' 1 i . * * ' 1 ' \ 

Ad 21. De animalibus tarn feris, quam domefticis videri poteft difpyta*. 
■“ tio M. Theodor 1 Thorlacii de Iflandia, Sed. 4, Thclf. fi. . .. 

R r 2 “ Ad 
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“ Ad 22. Herbarum & frudlicum plurimas fpecies terra Iflandica producir, 
“ arborutn autem praster beculam nullas. 

“ 23. Jumenta cum'ovium caprarumque grege tempore hyberno folo foeno 
“ pafcuntur, aftatc autem gramine viridi. 

“ Ad 24. Colores animaUum hie diverfi funt, fed frequentilfimus eft albus. 

“ Ad 25. Morbus praecipuus, quo laborant Idandi, eft epidemicus, noftra 
“ lingua (Landfarfootts) quo morbo laborantes capitis dolores cum pluritide pras- 
44 cipue fentiunt. 

“ Ad 26. Plumas, quas adardun vulgo vocant, colliguntur ex nidis avium 
“ quarumdam marinarum, quas adur appellant Iflandi, & plumulas tales a pro- 
“ riis pedtoribus avellunt : avis eft ex anatum genere, anate major, fed minor 
44 anfere. 

“ Ad 27. De monocerote marino (quod pifeis genus hie admodum rarum eft) 
“ non nihil didtum eft, quoad ftaturam & nomenclaturam, in diftertatione de 

iflandia. Thef. 6. Sedt. 4.” 

Sir William Petty taking particular notice of the quantity of fait or brine, 
which in thefe anfwers was faid to be contained in falt-water, and noting alfo 
what was faid of the icy mountains being congealed only or moftly of frefh-water, 
fugjjertcd, that froft might ferve to make ftrong brine, the frelh-water mingled with 
the falt-water being frozen, and fuccelftvely taken oft*, and the remainder expofed 
again to freeze, till there remained nothing but a mere brine. 

It was ordered, that a folemo letter of thanks fhould be returned to this bifhop 
of Iceland, and that he be defired to favour the Society with an experimental anf- 
wer to thofe queries, which in this paper were anfwered only from his conjectures; 

March 2-. Sir Richard Edgecombe was propofed candidate by Sir Robert 

REDDINOi 

Dr. Crouns gave an account of the experiment ordered at the laft meeting-; 
which was, that though no lungs had been tried to be fqueezed together with a 
weight, yet the operator had laboured to do it with both his hands as forcibly as he 
could j but had not been able thereby fb to prefs.out the air, as to make the lungs 
fink. 

' After this there wastried this experiment before the Society by Dr. Croune, viz. 
die lungs of a fucking rabbit were taken out by him as carefully, as he could, and 
having ready a wide-mouthed glafs filled with water, and a lead faftened to the lungs, 
he- blew- them up under the water, and flopped the quill, which was faftened in the 
trachea*, with. cement;, and then being kept ftill under the water by the lead, the 

6, lungs. 
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lungs, glafs, and all were put under a receiver, and To the pump was plied : where- 
upon the lungs prefently expanded, and, as before, continued to do fo at a cer- 
tain degree for fome time, a train of bubbles breaking out at Bril;, as it feemed, out 
of the fide of the lungs, yet without any hurt or wound on that fide. Afterwards 
they appeared to break out - round about and every where out of the lungs. At 
length many bubbles rofe alfo from the bottom of the water •, and withal a vail, 
number of very fmall bubbles continued to rife every where round the lungs, as if 
they fprung out of its natural pores. All this while the lungs in the water looked 
as white as any lungs do, that are blown up. Then letting in the air fuddenly, 
the lungs foon became much lefs in bulk, and prefently funk to the bottom, and. 
when taken out appeared confiderably red. 

Mr. Hooke mentioned, that there had been lately with him a perfon, who had- 
fugged ed to him fome new notions, concerning the loadftone, viz. that the mo- 
tions of it would vary and change far otherwife than hitherto had been taken no- 
tice of, fo as that the variation of it would be for a quarter of a year to the eaft,. 
and the next quarter to the weft of the north ; and particularly that the twenty- 
ninth of of February preceding it would be four degrees to the eaftward. Mr. 
Hooke added, that he intended to obfecve it, having already made a. meridian, 
for that purpofe, and to give the Society an account of the refult of his obferva- 
tions. 

Mr. Oldenburg moving, that now the fun- and feafon being likely to fcrve 
for the making of Mr. Newton’s experiment called in queftion by, Mr. Linus„ 
an apparatus might be prepared for that purpofe ; Mr. Hooke faid, that he had 
an apparatus ready to make the experiment, when the Society fhouldcall for it. 

March 6 . At a meeting of the Council were prefenc 

The lord vifcountBROUNCKER, prefidenr, 

The lord bifhop of Chcfter, Mr. Henshaw, 

Mr. fecretary Williamson,. Mr. Colwall, 

Sir Paul Neile, Mr. Milles, 

Sir John- Bankes,. Dr. Croune, 

Sir Cyril Wyche,. Dr. Grew, 

Mr. Hill,. 


Sir Robert Southwell,. 
Dr. Holder, 

Dr. Pell,. 


Mr. Oldenburg. 


The prefident moved, that it might be confidered how to provide for the week, 
ly meetings of the Society a fufBcient number of experiments to be made from 
time to time, and to pitch upon fuch perfQns,. as might be depended. upon for. 
the exhibiting of them. 

After fbme debate it was ordered, that Sir John Bankes, Sir Cyril Wyche-, 
Sir Jonas Moore, Mr. Colwall, Dr. Croune, Dr. Grew, Mr. Hill, or any 
thaee or more of them (whereof the treafurer, Mr. Colwall,. to be one) and as. 

many, 
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many more of the council, as Ihould pleafe to join themfelves with them, be a 
committee for confidering of perfons, members of the Royal Society, fit to en- 
tertain the faid Society at their weekly meetings from time to time with experi- 
ments, and difcourfts upon them, to be left in writing, in order to be regiftered : 
and having found fuch perfons, ax were able, and would engage in this work, 
to offer to them for every fuch experimental exercife performed before the Society, 
and delivered in writing, a futn of money not exceeding the value of four pounds, 
befidcs the charges requifite to make the refpedtive experiments : and this commit- 
tee to meet in the Society’s repofitory on Thurfdays, at three o’clock precifdy, 
and to make a report of their progrefs in this matter to the council. 

A propofal concerning Chelfea College was made by Mr. Oldenburg from a 
perfon, .who would not yet be named, defiring a leafe of the houfe and land then 
in poffeflion for thirty-one years, at thirty pounds per a7i»um, or for fifty years at 
thirty-five pounds per annum , and in both cafes to make the houfe tcnantable with 
all convenient fpeed. 

: : • ; i . . * 

The council declared hereupon, that it was a Fair proportion to treat upon j 
and that they wbuld appoint a committee to do fo, when they fhouid undemand, 
that the propoferwas returned “from Cambridge, whither, they were informed, he 
was gone. 

Some of the council moved, in the mean while, that the propofer might be 
obliged not to put the houfe to iny other ufe than had been now named by Mr. 
Oldenburg, which was to praftife chemical operations, to make a phyfic-garden, 
and a repofitory for natural curiofiries, without obtaining leave from the council i 
otherwife the leafe to be void. 

There was then read . a propofal for encouraging the prefs of Oxford, recom- 
mended by Sir Joseph Williamson, fecretary of ftate, to the council, viz. to 
fix upon fome good book or books to be printed there at a reafonable rate, at 
fuch time as five hundred fubferibers Ihould be obtained. ■ 

The council declared, that they would confider of fome books to be .printed ac- 
cordingly, and thereupon offer and recommend the paper produced to particular 
perfons of their number For fubferiptions, and to do the Hke to the body of the 
Society. < •' 

After this, the committee for managing the repofitory of the Society made a 
report to the council of what they had done in that affair, viz. that they had re- 
moved the particulars thereof out of the Tooms, where they had hitherto been, 
into the gallery at the weft end of Grefham College, and there ranged them in 
order : and that it now remained only for the council to order an inventory or ca- 
talogue to be made both of thofe curiofities and the books, and to appoint per- 
fons to have the cuftody of the fame. 


Whereupon it was ordered, that Sir John Bankes, Sir Cyril Wrcirx, Sir 

3 Jonas 
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Jonas Moors, Mr. Milles, Mr. Daniil Cqlwall, Dr. Croune, Dr. Grew, 
Mr. Hill, or any or more pf them (whereof Mr. Colwall to be one) be a 
committee for confidering of perfons, who might be fit to make an inventory or ca- 
talogue, not only of the natural curiofities and books of the Royal Society, but 
alio of all the. goods and chattels belonging to the fame, and to caufe all thofe 
particulars to be entered in a book : and likewife to fix upon a trufty perfon to be 
keeper of all the things above-mentioned,, and to reprefent the refult of all to the 
council. 

i « ^ « 

: i 

The treafurer moving, that for the future he might not pay any falary to the 
refpedive officers of the Society without an order from the prefident, it was Or- 
dered, 

That for the future, the treafurer, do not pay any falary to any officers of the 
Society without an order from the prefident. 

Mr. Hbnsh aw defiring to borrow for the ufe of fopne learned friends of his out 
of the Arundelian library given to the Society, the MS. of St. Cyprian, fpr 
the revolting of which he would engage himfelf by a note under his hand j it 
was ordered, that Mr. Hooke ffiould deliver to him, as foon as conveniently he 
. could, the faid MS. Mr. Henshaw giving to Mr. Qldenjburg a note under his 
hand to reftore it fafe and undamnified, within the (pace of fix months from, the 
date hereof : and that this order be figned by the prelident. 

N° X2 2. of the Pbil&fofbkal TrmfaBions was licenfed. 

March 9. At a meeting of the Society, 

An experiment was made, upon Mr. Boyle’s fuggeftion; with a bolt-head glafs 
fealed up hermetically, put in water and in a receiver in the engine, to fee whether 
the bubbles, which at the laft meeting were feei> to rife .very copipjjfly and pre- 
fently about the lungs, would do the like about the glafs. It was found, that 
they rofe about it very foon after the pump was begun to be plied, and in good 
numbers, yet not fo great by far, as they did about the lungs. And here the 
bubbles fettled themfelves copioufly upon the glafs round about it, but by little 
and little -broke off from -it. 

Mr. Oldenburg produced a paper, fent to him in a letter from Sir Philip- 
Skippon, being a Eelation of Virginia, and containing a ibort natural hiftory .of 
..that country 8 , viz. the geography of it, a description of the rivers there, ..toge- 
- ther with the Several forts of fifties, which they afford 4 as alfo of the mountains 
of Virginia, and the attempts made t© difeover, whether on ..the hack pf .them 
were any rivers running into the .South Sea: likewife of the mines, foil, herbs, 
timber, and fruit-trees, cattle, deer, wild beads: and, laftly, of the Indian 

s It was drawn ap by Mr. Thomas Glover, a chirurgeon j and is printed in the Philofoph. Tranf. 
vol. xi. n° izdLp, 62 forjmie, ^676, 

inhabi- 
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inhabitants themfclves, theit fmall numbers, their way of cloathine, -building, hunt- 
ing, filhing, divine worlhip, money, difeafes, Wayof phyfic, ana manner of plant- 
ing and ordering tobacco. 

f 

March 1 6. There was read a large letter to Mr. Oldenburg from Mr. Fran- 
cis Vernon, dated at Smyrna, 10th January, 1674* giving a fummary account 
of the obfervations made by him in his travels from Venice through Iftria, Dal- 
matia, Achaia, Morea, and the Archipelago to Smyrna h , and taking notice of 
Monf. De la Guillietiere’s defeription of Athens, as . containing many mif- 
takes and falfities, though plaufibly written. 

Divers members exprefled their defires, that this letter of Mr. Vernon might 
be printed. 

Occafion being given of difeourfing about the caufe of the afeent and defeeat of 
the fpirit of wine in fealed thermometers, and that being aferibed by fome of the 
members to particles of airinterfperfed in the liquor, it was ordered, that at the next 
meeting fome fpirit of wine (hould be put into the air- pump, and the air of it exhauft- 
ed, and thereupon fuch purged fpirit be prefently fealed up in a fit and welUwrought 
glafs-cane, and another fuch cane of the fame fize and fhape every way be ready 
to be filled with fpirit of wine unexhaufted, in order to fee the manner and dif- 
ference of their working together. 

It was ordered alfo, that Mr. Newton’s experiment, queftioned by Mr. Li- 
nus, (hould be made at the next meeting, if the weather (hould prove favourable 
for it. 

Mr. Oldenburg prefented to the Society his tenth volume of the Philofopbi - 
cal Tranfaftions for the year 1675. 

March 23. There was no meeting of the Society. 

1676, March 30. There was no meeting of the Society on account of the 
Eafter holy-days. 

April 6 . Mr. Oldenburg delivered the box formerly fent to the Society by 
Dr. Swammerdam, containing an uterus, and the neighbouring parts thereof, 
fo prepared with wax fyringed into the veflels thereof, that the parts of their 
connection might be diftin&ly feen -, together with the arteries and veins of a hu- 
man fpleen and thofe of a calf, part of the inteftini jejuni vahula conniventas, part 
of the portiuncula of a penis 6? urethra , and a lytn- 

pbaticiim peculiare ex abdomine galltna : befides, upon a paper delineated, the or- 
teria primi generis feu ptilmonalis inpifeibus, per quam fanguis ad branebias amanda- 
tur , and the arteria fecundi generis in pifeibus , per quam fanguis e ranis branebia - 
libtu immediate per eorum corpus dijlribuitur . 

* It is printed in the Philofoph. Tranfadh vol. xi. n° 124. p. 575. for April, 1676. 

Mr. 
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Mr. Oldenburg read a letter to himfelf from Mr. Hevelius, dated at Dant- 
zick,uth March, 1674, complaining of the animadverfions made by Mr. Hooks 
upon his Macbina ccde/tis , and intimating his refolution to anfwer them ; lending 
alfo an obfervation of bis of a phenomenon of Saturn made 14th Auguft, 1675. 
wherein the body of that planet appeared beneath the ring ; together with his 
obfervation of the folar eclip e of 23d June, 1675 *. 

A committee, confiding of Sir Jonas Moore, Dr. Croons, Mr. Hill, Dr. 
Grew, and Mr. Hooke, was appointed to try Mr. Newton's experiment contro- 
verted by Mr. Linus ; and it was ordered, that after the trial of it by that com- 
mittee, it Ihould be made before the Society. 

•April 13. There was read a letter in Latin from Signor Travagino, dated at 
Venice, 24th March, 1674, addrefled to the Society, returning them thanks for 
his election into their body. 

Dr. Grew prefented the Society with an experimental difcourfe, in purfuance 
of one part of his former le&ure, concerning mixture, fuch a branch of philofo- 
phy, as might give great light into the nature of bodies. The defign of this 
difcourfe, and the experiments attending it, was to obferve the luClation, that 
arifes from the mixture of fcveral liquors with vegetable, mineral, and animal 
fubdances ; the author undertaking in that difcourfe vegetables and minerals, and 
referving animal fubdances for another time, and didinguilhing the feveral ways 
and effe&s of this lu&ation, viz. ebullition, elevation, crepitation, effervefcence, and 
exhalation. The liquors employed were eight or nine, viz. fpirit of fal armo- 
niae, fpirit of hart’s-horn, fpirit of fcurvy-grafs, fpirit of wine, fpirit of nitre, fpi- 
rit of fait, oil of fulphur, oil of vitriol, aquafortis. The materials, upon which 
thefe liquors were infufed, were about an hundred. 

It was delired, that this difcourfe might be regidered k , and, when finilhed, 
printed *. 

April 27. The experiment of Mr. Newton, which had been conteded by 
Mr. Linus and his fellows at Liege, was tried before the Society, according to 
Mr. Newton's directions, and fucceded, as he all along had ailerced it would 
do : and it was ordered, that Mr. Oldenburg fhould fignify this fuccefs to 
thofe of Liege, who had formerly certified, that if the experiment were made 
before the Society, and fucceeded according to Mr. Newton’s afiertions, they 
would acquicfce, as appears by Mr. Gascoigne’s letter to Mr. Oldenburg of 
1 5th December, 4675. 

The experiment was thus : a prifm was taken, and fo held, that its axis was 
perpendicular to the fun’s rays (it being a very clear fun-fhine day) and in this 

1 Both tjiefc obfervatwm art printed in the Phi- * Regifter, vol. v. p. i-86. 

lofoph. Tranfaft, rol. xi. n° 127, p. 660, 661, for 1 It is printed in hb Anatomy of Pilots, loo 

July, 1 676. tore 2. p. 238. 

Vol. III. « s pofture 


Digitized by ^jOoq le 



5i 4 THE HISTORY OF THE [i6 7 €. 

pofture it was placed in a . darkened room, as clofe as might be to the hole, 

: through which the fun lhined into the dark room ; which hole was about the 
bignels of a pea. Then the prifm was turned flowly about its axis, and the co- 
lours were feen to move upon the oppofite wall, firft towards that place, to which 
the fun’s diredfc light would pafs, if the prifm were taken away ; and then back 
again. When the colours were about the middle of thefe two contrary politions, 
that is, when they were neareft to that place, to which the fun’s diredt rays 
tended, there the experimenter flopped, the rays being then equally refradted on 
both fides the prifm. In this pofture of the prifm, the figure of the colours be- 
ing obferved, it was found not round, as Mr. Linus contended, but oblong; 
the colours red, yellow, green, blue, purple, fucceeding in order, not from one 
fide of the figure to the other, as in Mr. Linus’s conjedture, but from one end 
to the other, and the length of the figure being not parallel, but tranfvcrfc to 
the axis of the prifm. 

Dr. Croune gave an account of the experiment of exhaufting the air out of' 
fpirit of wine, and of comparing it then with fuch fpirit unexhaufted, to fee the 
difference of its working in fealed thermometers. He faid, that that fpirit thus 
exhaufted was more fluggifh by a fourth part than that, which was not ex- 
haufted. 

The prefident ordered, that it might be tried again before him, being of opi- 
nion, that the difference of the working would be greater, if the air were more 

exhaufted. 

Dr. Croune took notice of an experiment made and publifhed by Monf. 
Huygens, in 1672, viz. whether the effedt of a fyphon of unequal legs, by 
which the water of a vefiel is made to run over, is aferibed to the weight of the 
air prefling upon the water in the veflel. He, Mopf. Huygens, made the water 
of the fyphon run, after the recipient was exhaufted of air ; and found alfo, that 
with water purged of air it produced the like effedt as well as without the reci- 
cipient ; he affirming withal, that the recipient was well exhaufted of air, he 
having affured himfelf of that, as well by finding, that there came not more air 
through the pump, and by other more fure marks : which experiment he took 
for a confirmation of his opinion, that there is, befides the air, a preffing matter 
snore fubtil than the air. 

Mr. Hooke hereupon affirmed, that he could do the fame with quickfilver, and 
make it run out of a fyphon after the air was well exhaufted. 

The prefident de fired to fee that experiment. 

Mr. Oldenburg prefented the Society with a manufeript of Monf. Joly of 
Dijon, containing a body of mechanics, in which he pretended to have found and 
demonftrated an universal principle to explain the effedfs of the moving powers in 
engines, defiring the Society’s judgment thereof. Upon which the prefident; 
Sir Christopher Wren, Sir Jonas Moore, Dr. Wallis, Dr. Pell, Dr. 

Croune, 
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Croune, and Mr. Hooke, were dellred to read it over, and consider it, and 
make a report to the Society. 

The prefident informed the Society, that a bitch of his, that was unfpleened 
fome years ago, had been opened the other day ; and nothing of any fucceda- 
neum found in the place of tne fpleen. 

May 4. being Afcenfion-day, the Society did not meet. 

May 11. There was made before the Society by William Cole, M. D. an 
obfervation about the inteftines of animals, viz. that the ftru&ure of their fibres 
is not annular, as had been before generally received, but fpiral. 

The obfervation was ihewn in the colon of a fheep, and the difcoverer's writ- 
ten account thereof 0 read. But becaufe the meeting was very thin, and neither 
the prefident nor vice-prefident in the chair, it was thought proper to repeat both 
the obfervation and aifcourfe at a fuller meeting for farther examination ; the 
author being defirous to have the judgment of the Society upon both. 

May 18. Mr. Hall was admitted fellow. 

Dr. Grew produced an account of a woman breeding Hones in great quantities 
of different forts, and voiding them, partly by vomit, partly by the urinary 
paffages ; fome great, fome little, whereof the little ones looked like fmall white 
pebbles ; others friable like gritty ftones, and of the colour of fullers earth. 

He remarked, that having poured fpirit of nitre upon both forts of thefe 
ftones, he found, that it wrought upon the greater ftones, but not upon the 
pebbles : whence he conje&ured, that fince it was not likely, that in one and 
the fame body fhould be bred ftones of fo different natures, as all other ftones 
obferved by him make an effervefcence with fome acid or other ; it might . be, 
that this woman by an irregular appetite had chewed and eaten one fort of thefe 
ftones, which afterwards by fome vifcous matter were concreted together in the 
body ; by virtue of .which vifcous matter mixed with the ftones alone it was, that 
thofe ftones thus concreted made the faid effervefcence. 

Mr. Oldenburg produced feveral papers communicated to him ; one from 
Dr. Beal, containing two inftances of fomething remarkable in ihining flelh “ : 
the fecond from Monf. Leibnitz, concerning fparks feen in an old barofcope 
upon agitation : the third from Dr. Cole, concerning the fpiral, i'nftead of the 
hitherto fuppofed annular ftruCture of the fibres of the inteftines. 

As to the firft, it being mentioned, that a warm and moift air might contribute 
to the production of fuch a phenomenon, the prefident faid, that fince we were 

m It is printed in the Philofoph Tran fad. vol. 0 This paper i*. printed in the Philof. TranfadL 

xi. n° 125. p.603. for May, 1676. vol. xi. n° taj. p. 599. 

« S s 2 matters 
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matters of fuch a caufe, it were worth trying, whether fuch a phenomenon could 
be raifed from it. 

As to the fecond, the prefident intimated, that he would exhautt: all the air 
out of the mercury, and make a mercurial tube (land top-full, and then make it 
fall down, and fo obferve, whether any fuch light appeared. 

For the third, the operator was ordered to boil the colon of a (beep’s gut oii 
the Thurfday following four hours immediately preceding the Society’s meeting, 
f hat fo it might be produced there for making the obfervation of Dr. Cols. 

Mr. Aubrey acquainted the Society, that he had received from Sir Francis 
Rolle fome manufcripts of Mr. Foster % for their perufal. It was only de- 
filed, that the Society would give aflbrance to fee them returned. When they had 
done with them, to Mr. Overton, from whom they had been obtained by the 
io'ilicitation of Mr. Andrew Pascall, reftor of Chedfey in Somerfetftiire. 

Hereupon the Society ordered, that Mr. Collins (hould be defired to perufe 
theie manufcripts, and make a report of them to the Society : and that they (hould 
be faithfully returned to Mr. Overton, as foon as the Society had done with them. 

The titles of the MSS. as taken out of Mr. Pascall*s letter to Mr. Aubrey, 
dated at Chedfey, 7th April, 1676, were as follows: 

1. Motuum & eclipfium folis & lun 4 compute tio trigonomttrica junta bypotbefes 
Lanfbirgii ad commodiorem calculi formam redufla $ cut prafigitur problematum etiam 
primi motus (qu<e ad eclipjes fpeftant) folutio. 

2. Kepleri praceptum 2 5 illuftratum , demonjlratum , refutation. 

3. A general inftrument deferibed, and the ufe declared in the working of pro- 
portions of eight feveral kinds, i. e. of, 1. Numbers or equal parts. 2. Equal 
parts and fuperficies. 3. Equal parts and folids. 4. Equal parts and tangents. 
5. Sines with fines. 6. Sines with verfed fines. 7. Sines with equal fines. 
8. Sines with tangents. 

4. A letture about the fun’s motion deHneatio Procli dt * * 


5. Explications in tabularum Rudolpbinarum capita quatuor decern. 

6 . Horologiorum feiateri corum deferiptiones vari<e. 

7. Ad commentaries feSloris & radii, ut If eminentiffimarum propofitionum para- 
Upomena . 

° Mr. Samuel Foster, profeflor of aftrono- Dt. Ward’s Lives of the Profeflbn of Greiha» 
my in Grefham college, who died in July, 1652. College, p. 85* 

7 8. Part 
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8. Part of Mr. Gunter’s book explained, of the fe£tor. 


3*7 


9. The firft book of geometry of problems, in the ftru&ure whereof only 
circles and right lines are ufed. 

10. The fecond book of geometry, of the nature of crooked lines : and the 
third of the conftru&ion of problems, that are folid. 

The prefident nominated and appointed the lord bifhop of Chefter, Sir Jonas 
Moore, Dr. John Pell, and Dr. Walter Needham to be vice-prefidents of the. 
Society. 

June 1. Sir Thomas Clutterbuck was propofed candidate by Mr. Ol- 
denburg. 


Mr. Smethwick gave an account of the fun’s eclipfe obferved by him that 
morning, as follows * : 

Initium defeflionis Wejlmonafterii - - b. 7 50' 1 Pofi mediant noftem 

Finis - - - - - .9 54-J-> Jumi 1, 1676. 

Totius eclipjis duratio bora 2 4'^. 

1 

The obfervation was made by a fecond pendulum corrected by two days obfer- 
rations, and a tube of feven feet and a half. 

According to this obfervation the eclipfe began fooner by 4', and ended fooner 
by 8', than Mr. Flamstead had predi&ed in the Royal Almanack. 

It was ordered that Mr. Flamstead’s and Mr. Street’s obfervations fhould 
be inquired after. 

One Mr. Bowland, who had lived at Tangier for fix or feven years, fhewcd the 
Society fome obfervations about the tides and current of the Straits, viz. that there 
is in the Straits mouth not only a current, but alfo a conftant flux and reflux 
following the motion of the moon, concerning which he promifed to give the. 
Society his particular obfervations proving the matter of fa£t. 

Mr. Oldenburc read a letter written to him from Dublin, dated 10th May, 
*676, by Mr. Henry Nicholson, relating , a ftrange effect of thunder upon a 
magnetic fea-card, whole north and fouth points had changed pofuions in fuch a 
-manner, that though the matter of the fhip had with his finger brought the 
flower de lys to point direftly north, it would as foon as at liberty return to the 
new unufual pofture. Befides, upon examination it was found, that every com- 
pafs in the fhip. was of the fame humour. Capt. Grofton of New England 

i It is printed in the Fhilofoph. Tranfad. vol. * It is printed in the Philof. Tranfafl. voi. xi. 
xi. b” iz6. p. 637. . n° 127. p. 647. 

was 
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was fald to be the matter of the fhip, to which this accident happened ; and 
Mr. Howard, matter of feveral fhips, and a man of good credit, was the re- 
later of this accident. 

It was ordered, that thefe perfons be inquired after and examined concerning 
die truth of this relation. 

Dr. Grew entertained the Society with his difcourfe concerning the operation 
of lpirit of nitre and oil of vitriol upon animal bodies, both of the exterior and 
interior parts of them. The exterior were hairs, nails, hoofs, and horns, Ihells, 
ihelly infeCts, teeth and other bones, flefli, and all the vifcera, blood, mufk, 
civet, fperma ceti, gall, wine, fait of blood, of hartlhorn, of wine, tartar of 
wine, ftones, as of the bladder, of the gall, bezoar, weftern and oriental, of 
ftones extraordinary voided by a woman in Hereford. 

He was thanked for his difcourfe, and defired to give it to be entered r and 
printed * with his former difcourfe. 

June 8. Three letters were read, 

1. Written at Liege, 27 th May, 1676, by Mr. Lucas, fucceffor in the ma- 
thematical profeflbrihip there to Mr. Anthony Linus, containing partly an 
account of. the fuccefs of Mr. Newton’s experiment there; partly fome new 
objections again ft Mr. Newton’s theory of light and colours 

This letter was ordered to be copied, and the copy to be immediately fent to 
Mr. Newton at Cambridge for his anfwer thereto. 

h 

2. A letter from Mr. Bouchier to Mr. Edmund Halley from Jamaica, 
joth March, 167^, communicated by the latter to Mr. Oldenburg, giving an 
account of divers remarkable particulars in that ifland, its falubrity, productions,' 
and fitnefs for aftronomical obfervations, there being fcarce two cloudy nights in a 
whole year. 

3. A letter from Mr. Henry Nicholson, dated at Dublin, 20th May, 1676, 
relating a ftrange effeCt of thunder upon a magnetic fea-card, its north and fouth 
points having changed pofitions irrecoverably ; and containing likewife fome ob- 
fervations about the alteration of the temperature of Ireland and other countries *, 
as alfo the contrivance of an hygrofcope ; together with an experiment propofed 
for difeovering the ufe of refpi ration •, and fome obfervations concerning the Ame- 
rican flying hart, and the ftrong mufky feent of the animal called mufk-qualh “. 

There was alfo read Mr. Colson’s obfervation of the late folar eclipfe of June 1, 
made at Wapping*. 

' Regifter, vol. v. p. lay. « This letter is printed in the Phi’of. Tranfaft. 

• It is printed in his Anatomy of Plants, p. *4?. n° 1 27. p. 647 & feqq. 

* This letter is printed in the Philof. Tranfatt, * Ibid. n° 126. p. 637. 
vol. xi. n° 128. p. Cy2. 

June 
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June 15. There were read two letters, the one written by Mr. Henry Hall 
to Mr. Oldenburg out of Gloucefterlhire, giving an account of the iron and 
coal mines in the fore ft of Dean. 

The other letter was from Mr: Newton, dated at Cambridge, 13th June, 
1676, containing partly a general anfwer to Mr. Lucas’s letter y , with a promife 
of a particular one ; partly fome communications of an algebraical nature for 
Monf. Leibnitz, who by an exprefs letter to Mr. Oldenburg had deftred 
them *. 

July 18. At a meeting of the Council were prefent 

Sir Jonas Moore, vice-prefident, in the chair. 

Sir Robert Southwell, Mr. Colwall, 

Dr. Croune, Mr. Oldenburg. 

It was ordered, that n* 127 of the Pbitofophical T ranfaflions with two tables of 
cuts be printed by the printer of the Society. 

Oftober 3. At a meeting of the Council were prefent 

The lord viicount Brouncker, prefident. 

Sir Jonas Moore, Dr. Grew, 

Dr. Holder, Mr. Milles, 

Mr. Colwall, Mr. Oldenburg. 

It was ordered, that n° 128 of the Philofopbical ‘Tranfobiions with two tables of 
cuts be printed by the Society’s printer. 

The prefident was put in mind of giving order for fummoning the Society to 
meet again j which his lordlhip faid he would do on the firft l hurfday in the 
approaching term, October 26. 

03 ober 12. At a meeting of the Council were prefent 

The lord vifeount Brouncker, prefident. 

Sir Paul Neile, Mr. Colwall, 

Dr. Pell, Mr. Hill, 

Dr. Croune, Mr. Oldenburg. 

Dr. Grew, 

It was ordered, that the Society’s printer, Mr. Martyn, be required to give 
notice in the Philofopbical Tranfaftions next to be printed, of what the council was 

1 See Philofopb. Traafaft. vol. xi. n° 128. gether with a MS. of Mr. Collins, containing 
p.698 extrafls of Mr. James Grbucky. Set Commcr- 

'. This part of Mr. Newton’s letter was fent cium Epifioluum , 
to Mr. Leibnitz at Paris, 26th June, 16; 6, to- 

informed 
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informed he had declared, viz. that the traft called Lampas *, made by R. Hooke, 
fellow of the Royal Society, and lately printed by John Martyn, printer to 
the faid Society, to which is annexed apojifcript, reflecting on the publifher of 
the 1'ranfatiions b , was printed without the leave or knowledge of the council 

of 


* Jt was printed in 4to, and intitled Lampas : 
pr Defcriptions of fome mechanical Improvements of 
Lamps and Watcrpoj'es, Together with fome other 
fhy fical and mechanical Dijco series. With a Pcjl - 
fcript in rejly to Mr. Oldenburg. 

b The difpute between Mr. Hook e and Mr* 
Oldenburg began on the following occafion ; 
Mr. Hooks, Toon after the reftoration, (hewed the 
movement of a watch, regulated by a fpiral fpring 
applied to the arbor of the balance, and defigned 
for difeovering xhe longitude, to fome of his 
friends through whofe intereft in the year 1663 
he might have had a patent for the invention ; 
but not liking the conditions, the matter was laid 
afide. The year following he read feveral of his 
Cutlerianle&ures upon thatfubje# in the reading- 
hall at Grefham College, and caufed feveral of 
the faid watches to be made. [See his Life by 
Mr. Waller prefixed to his poflhumouj works, 
p. 5.] Some account of this invention was after- 
wards given in the Hfory of the Royal Society , 
p. 247, (though not fo full as Mr. Hooke could 
have wifhed) where among other inventions are 
recounted ** feveral new kinds of pendulum 
“ watches for the pocket, wherein the motion is 
4t regula cd by fprings.” Thus continued the 
affiir till Monf. Huygens fent a letter to Mr. 
Oldenburg, dated 30th January, 167^, N. $. 
acquainting them with an invention of his of very 
exa# pocket watches, the nature and contrivance 
pf which he imparted to Mr. Oldenburg in an 
anagram, which in a fubfequent letter, of 20th 
February, N. S. he explained by a full defeription ; 
for which the Royal Society returned him thaaks 
on the 1 8th of that month, O/S. at which time 
Mr. Hooke faid, that divers years before he 
had fuch an invention, and that actually watch- 
es had been made according to the fame ; for 
which he appealed to the Journal Books of 
the Royal Society, 10 the Hiftory of the Society , 
and to feveral members. Upon which the So- 
ciety ordered, that Monf. Huygens fhould be 
informed, what had been done here ; and what 
were the caufes of its want of fuccefs. Not long 
after came over from Pari* in the Journal des Swa- 
nsons, for 25 February, 167^, a printed deferip- 
tion of Monf. Huygens's invent on, with a deli- 
neation of its figure i an extra# of which Journal 
was printed 12th March following, in the Philo- 
jophical Tranfa&itms, vd. xi. n? 1 12. p. 272. This 
gave offence to Mr. Hooke, who in a pnfifeript to 
his Defeription of Heliofcopes , printed iu 1675, com- 


plained of Mr. Old enbu rc, the publifher of the 
extra#, for omitting to take notice, that “ this in- 
“ vention was firft found out by an Englifhman. 
“ and long fince publifhed to the world;'* and he 
called this unhandjome proceedings . And at the fame 
time he faid, that as to the models, which he had 
vet produced, he was unwilling to add any of the 
Detter applications of the fpring* to them, waiting 
for an opportunity more to hts advantage. Mr. 
Oldenburg aalwered to this in the Philofoph . 
TranfaSl . n° 1 18. p. 440. for October, 1675, that 
Mr. Hooke both faw and copied the figure of 
Monf. Huyc ens’s watch before the extra# of the 
Journal des Sfavans was made. And as he knew 
that both would be publifhed in one of the Tronic 
actions, had he given to the editor of them the lead 
intimation, that he defired, that notice nrght be 
taken at the fame time of his invention of the like 
kind, it would have certainly been done, as it had 
been before on other occafions. But Mr. Ol den- 
burg feeming to refent it, that he fhould be charg- 
ed with unhandfome proceedings on this account, in 
return he faid, that 44 though Mr. Hooke had 
“ fome years before caufed fome watches to 
“ be made of this kind, yet without publifh- 
44 ing to the world a defeription of them in print ; 
“ and it is certain, that none of thofe watches 
44 fuccetded" In reply to this, Mr. Hooke in the 
pofi fcript to his Lampas, blamed Mr. Oldenburg 
for affirming “ what he could not know with re- 
44 gard to the fuccefs of his watches, whom, as he 
44 faid, he had not acquainted with his inven- 
“ tions, fince he looked on him as one, who 
“ made a trade of intelligence. ” And as to his 
not having himfelf publifhed them to the worid 
in print, he faid, “ they were publicly read of in 
44 Sir John Cutler’s lt#ures, (hewn to thoufands 
44 both Englifhand foreigners, written of to feveral 
“ perfons abfent, and publiftied in print in the 
44 Hifiory of the Royal Society .” Whether Mr. 
Hooke’s watches were unfuccefsful or not, Mr. 
Waller fays, (Life of Dr. Hooke, p. 7.) he 
44 could not learn, but was inclined to think that 
“ expreflion of Mr. Oldenburg proceeded from 
“ pa&on, the invention aid principle of Mr. 
44 Hooke’s and Monf. Hu yg e ns’s being both 
“ the very fame, as are now ufed." Mr. Olden- 
burg took no farther notice of this reply of Mr. 
Hooke than to publifhthe following advertitement 
at the end of the TranfaRion for Auguil and Sep* 
tember, 1676. 44 The publifher of this ira# in- 

M tend* to take another opportunity of juftify ng 

“ himfelf 
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of the Royal Society, and that the faid printer had feen nothing of the poftfcript 
thereof before it was printed off, nor knew any ground for the afperfions contained 
therein : and in cafe the faid printer fhould refufe to obey this order, that then 
the new printer, whom the prefident hath power to conftitute in his room, be 
required tofignify to the public in print, that Mr. Martyn was removed for 
.difobeying this order of the council. 

Jt was ordered, that Mr. Colwall and the (ecretary do prepare for the next 
meeting of the council a lift of thofe, who had not yet fealed the bond, nor paid 
their weekly contributions. 

October 2 6. The Society refumed their weekly meetings, 

t . * *1 * 

Dr. Grew made a difcourfe on the anatomy of fome roots of vegetables and 
of their leaves % exhibiting at the fame time very curious figures of what he had - 
thus difcouried of. 

• The Society was very well pleafed with his performance, and declared the dif- 
courfe and the fchemes very well worth the publifhing *. 

< Mr. Oldenburg prefented to the Society from Mr. Boyle his new book, in- 
titled, Experiments, Notes, &c. about the mechanical Origin of divers particular 
{Qualities : among which is infer ted a Difcourfe of the Imperfection of the Chemifts 
DoStrine of {Qualities : together with fome Reflections upon the Hypotbefls of Alkali 
'and Acidum. • ^ 

The prefident remarked, that having read this book of Mr. Boyle, he thought 
•it very well worth the reading of philofophical men. 

November 2. . At a meeting of the Council were prefent 

• ' The lord vifcount Brouncker, prefident, . 

Sir Jonas Moore, , Dr. Croune, 

Mr. Hill, . Mr.. Colwall, 

Dr. Holder, Mr. Oldenburg. 

Upon the debate concerning a fcandalous poftfcript annexed to a book called 
Dampas , it was ordered, that it be referred to Dr. Croune and Mr. Hill, to 
prefent a draught to the council of what they conceived might be fit for th? 
council to publifh'in the next Iran faction in behalf of Mr. Oldenburg’s intej 
grity and faithfulnefs to the Royal Society. ; 

- • .» 

*' "himfelf againft the afperfions and calumnies of c This difcoo' fit on the anatomy of leaves uj 
?• ap immoral poftfcript pot to a book called Lam- - entered in the Regifter, Vt3l . v. p. 1 57. 

“ pm, publilhed by R. Hooke, till which time, d They are printed in his Anatomy of Plants, 

“ it is hoped, the candid reader will fafpend his B. 4. p. 145. is /sjf. * 

“judgment.” ...... * 

^Vol. III. Tt '* “ At 
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At the fame time leave was given to Mr. Oldenburg to prirft that part of 
Monf. Huygens’s letter to him, 20th February, 1674-* which devolves an the 
Royal Society his right of defiring ih England a patent for his watches \ 

Mr. Henry Hunt being propofed to fticceed in Mr. SHORTCRA-vi’s place, 
the council having heard the fevcral good teftimonies given him of his abilities 
and honefty, received him to be operator to the Society, quamdiu fe bene gejfferit 
and he was fworn at the fame time. 

At a meeting of the Society on the fame day, 

'Mr. Oldenburg read a. letter of Dr. Lucas Hodgson* a practitioner of 
phyfic at Newcaffle, dated there, 15th May, 1676, giving an anfwer to feveral 
queries formerly lent to him by Mr. Boyle concerning the fubterrantteal fire, 
that had been burning in a coal-mine very many years near Newcaftle f : which 
letter was accompanied with a box, containing fome of the I'al armoni.ic, as it was 
gathered there from fire ; together with fome of the fpirit of that fal armoniac 
diftilled from quick lime •, as alfo fome white falts fublimed from the faid na- 
tural fait. 

Mr. Hooke mentioned a new fanative fpring lately difcovered in Staffordshire, 
healing divers difeafes, aS the dropfy, fcurvy, &c. adding, that „ a book was 
printed concerning it. - 

It was ordered, that the lord B rereton fhould be written to tfy Mr. Olden- 
burg, and defired from the Society to perufe the faid book, and give them an 
account how far the real effe&s anfwered the particulars mentioned in it: as alfo 
to learn henceforward what kind of perfons repair to thofe waters, ahd what 
effeds they have upon them. 

Mr. Oldenburg prefented from Sir Robert Southwell for the repofitory 
a paper of gold fand brought over by him from Portugal, and taken out of a 
river near Coimbra, having yielded fome fmall grains of good gold. 

Mr. Oldenburg read a paper fent to him from Paris about an odd kind of 
grain, called by the writer corrupted rye, growing in certain years in feveral pro- 
vinces of France, and being fo corrupted, that thofe, who eat of the bread hav- 
ing tnuch of this grain in it, are fe'rzed by a gangrene in one part or another, 
the gangfede not befog preceded by any tumotir, inflammation, or confidcrable 
pain, and the gangrened parts falling off of thfcnifelves fo ai that there is no need 
to fep'afate them by airy remedies dr foftroments : and it beihg given to feveral 
animals, they died *. Some members thought, that it Was very well worth mak- 
ing a chemical analyfis of this corrupted rye, and to compare it with the like 
Chemical resolution of good rye. Others luggefted, that fome good rye might 

1 

c Mr. Oldenburg publHhed that part of f This latter is printed, n° 1 Jo. p. 762. 

Monf. Huygens’s letter in the Philof. Tran&tt. * This account is printed in the Philo r opb. 
yoI. jo. n° 129. p. 749, Tranfatt. n° 130. p. 758. 

be 
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be planted in the ground, tyhwe thu corrupted rye ufes moft to grow, in order to 
fee how that would prove. . 

November 9, Mr. Charles Howard produced a parcel of wheat grown 
here of wheat brought from Tangier. 

lie produced alfo fome red-ftreak and rpd redrftreak apples, grown at Dark- 
jogb fome .of thp grfft§, which forpiedywercdiftributed by' the Society, to 
whom they had been fent by Mr. Reed out of HerefordOiire. 

. Pr, Grew read a dUsourfe concerning .flowers, accompanied -with many ele- 
gant and curious fcheme* in prefeotjng the particulars difcpurfcd of \ 

He had the ^pplaufe of the Society, who declared the.difcourfe and figures 
very well worth publishing ‘. ; . 

Mr* Balle brought in two pieces of amber, lent from Capt. Silas Tavloe 
to the Society for their repertory, and laid by him to have been taken up 
in Suffolk at Tangirsford, not far from Harwich. 

* Nwept&er 16, Mr. Qldenburg read a long letter to himfelf from Mr. John 
Beaumont, junior, of Stony Eafton in Samerfetfhire, dated 17th June, 1676, 
containing a difeourfe about rock-plants and their vegetation, together with an 
account of thofe various figures, that are found among minerals k . 

Mr. Oldenburg read likewife a letter to himfelf, dated 9th July, 1676, 
from Mr- L ister, concerning the black refiri formerly communicated by Mm 
to the Society,- concerning which he intimated the difficulty of finding out a metf- 
ftruum to difiplve it j affirming in the mean time, that what he had fent was 
purely natural, and had never yet come near the fire, and was made much after 
the manner, in which indico is made, except that here the plant is bled, or. its 
vfjjis being, cut it is dropped into cold water, the fediment of which liquor,' 
he, find, was this -black refin fent hy him, without any further proeefs upon it; 
He added, that it was a totally inflammable refin ; and that it would not ber 
brought to diflhlve or give its tiadbure by any means hitherto ufed by him, which; 
he obferved, had not been a few. 

• • , 

Mr. Oldenburg communicated a third letter to himfelf from Signor Cassini, 
dated at Paris 24th October, 1676, acquainting the Society with fome of the 
aftronomical obfervations made in 1672, by Monf. Rocher at Cayenne in Ame- 
rica, whither he had been fent by die Royal Academy of Sciences at Paris, on 
purpofe to make fuch obfervations. 

November 20. At a meeting of the Council were prefent 

h It is inferted in the Regirter, vol. v. p. 168. k This letter and a former on'the fame fubject, 

1 It is primed in hit Anatomy of Plants, b. 4. dated 7th April, 1676, are printed in the Philof, 
p. 163. Tranfafl. vol. xi. n° 129. p. 724. fiqq- 
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The lord vifcotint Brouncker, prefident. 

Sir Paul Neile, Mr. MilLes, 

Dr. Croune, Mr. Hill, 

Dr. Grew, ; • Mr. Oldenburo. 

Mr. Colwall, 

A committee of the council was appointed for auditing the treafurer’s accounts, 
confiding of the prefident, Dr. Croune, Mr. Miu.es, Mr. Hill, and M h 
Oldenburo. 

Upon a debate how to proceed with thofe members of the Society, who had. 
not yet fealed the bond, nor paid their arrears, it was ordercdy 

«. That the bond for payment of the weekly contributions to the Society be of- 
fered by Mr. Wicks, their clerk, to every member, who had not yet (ealed it i 
and that in cafe any perfon Ihould refufe to feal the laid bond, his final anfwer be 
by the laid clerk reported to the council, that fo they might know, whether 
they ought- to k>ok upon fuch perfon any longer as a member of the faid Society, 
or not. 

- It was ordered, that Dr. MeibomwsVcwo books, deTriremium fabrica, and de 
Proportionibus , be bought for the library of the Society. 

I- .... 

Dr. Crounb and Mr. Hill brought in their, report concerning- th Ppaftfiript 
annexed to. the Lampas , viz. 

* • ' ' ’ 

< “■ Whereas the publisher of the Pbiltfipbical T mnfnflicns hath' made complaint' 
to the council of the Royal Society of fome paffages in. a late book of Mr. : 
**■ Hooke, intituled Lampas , and printed by the printer of the faid Society, re- 
M Setting on the integrity and faithfulnefs of the faid publifher in his manage- 
** ment of the intelligence of the faid Society : the council hath thought fit ter 
** declare in behalf of the publifher aforeiaid; that they knew nothing of the 
“ publication of the faid book : and further, that the faid publifher hath carried 
** himfelf faithfully and honeftly in the management of the intelligence of the 
* Royal Society, and given no juft caufe for any fuch reflexions.” 

This report. was approved, and ordered to be printed in. the Pbilofophical Trartff 
aftions J . 


November 23.. At as meeting of die Council- were prefent,. 

The lord vifeount Brouncker, prefident, 

Mr. Colwaul, Dr. Grew, 

Dr. Croune, Mr. Oldenburg. 

1 It is printed there, ri° izjj.p. 749, 



It 
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It was ordered, that n* 1 29 of the Pbilofopbical Tranfaftions for the months of 
Odtober and November, 1676, together with a declaration of this council at their 
{aft meeting, ordered to be printed in the next TranfaBim, be printed acordingly. 

At a meeting of the Society on- the fame day, 

Mr. John King, profefforof rhetoric in Grelham-College, was propofed can- 
didate by- Mr. Hi ll. 

Mr. Oldenburg read a relation tranfmitted from Paris concerning a corrupted 
kind of rye*. growing in fome parts of France *, as alfo a narrative of fome un- 
common effedfs of tempeftuous thunder, and lightening near Soiflons in France m . 

He read an extract of a letter from Florence concerning a prodigious fire, that 
appeared there the 31ft of March, 1676, fent to the Abbe de la Roque at Paris; 
together with an account fent to Signor Cassini of the fame phenomenon feen 
at Rome, Genoa,. Bologna, Imola, and' other, places, the fame day, and about, 
the fame hour, that it appeared at Florence ". 

November 30. Sir Richard Edgecombe was eledted and admitted. 

Sir Thomas Clutterbuck and Mr. King were eledled. 

A committee was chofen of the Society for auditing the accounts, which could 
not be done before, by reafon of the prefident’s abfence and indifpofition, and thar 
no vice-prefident was prefent, when this committee fliould have been chofen. 
The committee now chofen were Mr. Barrington, Mr. Aubrey, Mr.HAAK, 
Mr. Hooke, and Mr. Collins. 

Thefe went prefently apart to examine the faid accounts, and Both the com- 
mittee of the council and' this committee made their report' as follows : 

' ‘ • t - 

“ Atr a committee of the Royal Society foe auditing the treafurer’s accounts, 
November 30, 1676, 


“ We find the treafurer debtor^ 

•* To monies he hath received on. the feveral quarterly payments' 
“ of the Society, 30th Nov. 1 675, to 30th Nov. 1676, 

“ To money he hath received for admifiions - 
*«• To one year’s rent for the fee-farm of the priory of Lewes, due 
“ at Michaelmafs, 1675, ■ . * -• - - - 

«* To the balance of the laft account ------ 


/. s. d. 
1 55 1 o 
9 JO o 
24 o o. 
34 17 £ 


£22 1 18 5 


m This account is printed; in the ’Journal dit 
Sg.vans, for May, I 74. 


n Thefe accounts are. printed 
journal. 


in the fame 


“We. 


Digitized by ^jOoq ie 



32 6 ' THE HISTOBr Of T H' E 

“ We find him alfo creditor, 


* . /. s • 


By monies he hath paid for the ufe of the Society* as appears by 7 , - 

“ by examination of the vouchers - - - - - $ 9 2 7 


“ By balance retting in cafli in his hands* thirty pounds ten ftU- 2 
“ lings and nine pence, ------ j * 


io 9 


X 222 1 8 « 


After this Mr- Henshaw defired, that notice might be taken, that Mr. Hooke 
acknowledged to have received the MS. of St. Cyprian which Mr. Henshaw 
had formerly borrowed out of the Society’s library in Arundel-Houfe j and that 
the engagement, which he had given for it* being ja the hands of Mr. Olden- 
burg, might be returned to him. 


This being done, the Society proceeded to their anniverfary eleflion, and con- 
tinued the following perfons in their council for the year enfuing, viz. 


The lord vifcount Broun cker, 
The earl marlhal, 

The lord bilhop of Salilbury, 
Sir Joseph Williamson, 

Sir Jonas Moore, 

Mr. Henshaw, 


Mr. Colwall, 
Mr. Milles, 

Dr. Croune, 

Mr. Hill, 

Mr. Oldenburg. 


The new members of the council defied were 


The lord Berkley, 

Sir John Lowthbr, 

Mr. Aerskine, 

Sir Christopher Wren, 
Sir John Hoskyns, 


Mr. Pepys, 

Mr. Evelyn, 

Dr. Whistler, 
Dr.-MAPLETOFT, 

Mr. Creed. 


Of this council were defied 


The lord vifcount Brouncker, prefident, 
Mr. Colwall, treafurer, 

Mr. Henshaw, 


Mr. Oldenburg, 


Secretaries. 


Of the new defied members of the council were fworn .Sir John Lowther, 
Mr. Aerskine,. Sir Christopher Wren, Mr. Pepys, Mr. Evelyn, Dr. 
Whistler, Dr. Mapletoft. 


"Dumber 7 . Mr. Hooke (hewed fome magnetical experiments °; 

0 The particulars were omitted to be entered in the Journal. 

I It 
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It was ordered, that thefe experiments be profecuted \ and that the committee 
formerly appointed to take care of the repofitory be defired to have a good incli- 
natory needle made, and fufpended in the Society’s repofitory, to fee what change 
there would be in it in tradk of time ; as alfo to obferve, whether this dipping 
needle' anfwers the latitude from the pole of the world. 

Mrs Oldenburg read a. letter from Signor Gregorio Leti at Genoa to the 
Society, accompanied with another from him to Mr. Oldenburg, dated 8th 
July, 1676, and with four copies of his book, intitled Italia Regnant e, in four 
tomes, the fourth of which was dedicated to the Society. One copy of all the 
four tomes was now prefented bound ; the other three copies in quires, Mr. Ol- 
denburg faid, fhould be produced at the next meeting. 

It was ordered, that a letter of thanks to Signor Leti fhould be drawn up by 
Mr. OtOBUhuRcf. > 


December 14. At a meeting of the Council were prefent. 


The lord vifcbunt Brouncker, prefident. 

The lord bifhop of Salifbury, Mr. Colwall, 

The lord Berkley, - Mt. Hill, 

Sir John Lowthbr, Mr. Creed, 

Sir Christopher Wren, Mr. Oldenburg; 

Sir John Hoskyns, 


Mr. OldenburO read a letter to hitnfi/ft, dated at Amfterdafri, ift December, 
1676, from a merchant named Elias Sandra, junior* defired to be communi- 
cated to the Royal Society, containing an offer made by the faid merchant of dif- 
covering to the Society fuch places, where great plenty of ambergrife is to be 
found ; which difcovery he would make upon certain conditions and articles 
accompanying this offer. 


The council upon the debate of the whole refolved, that the fecretary fhould 
return an anfWer to this offer, viz. that the articles appearing to them to be fuch, 
as required perfonal conferences between the parties corvtrading for the better un- 
derftanding of one another’s minds, the council would treat with him, if he 
thought fit to come over : and farther, that they were of opinion, that in cafe 
they could agree with him in the reft, they fhould not differ with him as to his 
demanded third, nor the import of the firft and eighth articles, provided firft, 
that, when he had made the difcovery, it . fhould not be found a thing already 
known \ and then that the places of finding the propofed plenty of ambergrife be 
not fubjelt to fome jurifdidtion or other of either the Englifh or Dutch Eaft India 
company, or any other, that might juftly oppofe or hinder the execution of the 
defign. 

N° 130 of the Pbilofopbieal Tranfattions was ordered to be printed by the So- 
ciety’s printer. I 
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At a meeting of the Society on the fame day, 

Mr. Hooke, upon account of the prefence of Sir Joseph Williamson, one : 
of the principal fecretaries of ftate, repeated his fuggeftions, made at the laft meet- 
ing, concerning the dipping needle, viz. that it was very difficult to find what 
the inclination of the needle lhould be; and there being no certain way of know- 
ing the needle’s inclination, there could be no certainty of knowing the longi- 
tude thereby. ‘ > 

He faid, that, according as the -needles are longer or ffiorter, they have differ- 
ent inclinations ; and that it is not known what diftance the dipping needle muff 
have from the magnet for fuch or fuch a latitude. 

He added, -that if we have but the true variations of two places, whole longi- 
tudes are exa&ly known, that will give us the magnetical pole : and then if the 
variation be true, and the pole given, we need no dipping-needle, becaufe we (hall 
then be aible to tell where the needle muff dip. 

"December 21. A motion being made, that the Regifter and Letter-books of 
the Society might be reviewed, in order to fee what might be fit to be be pub- 
lilhed ; it was ordered, that Dr. Whistler, Dr. Croune, Mr. Hill, Mr. Ol- 
denburg, and Mr. Hooke, or any three of them, be a committee for that pur- 
pofe ; and that they acquaint the prefident with the particulars, which they lhall 
have thus feleded. 

Dr. Grew read his lecture concerning the effential and marine falts of vegetables 
wherein he afferts, that there is no generation of bodies unorganical but wbat it- 
is in the power of art, by mixing or unmixing, to make or imitate. Several in- 
ftances whereof were formerly given by him, and the artificial productions in imi- 
tation of thofe of nature viewed and tried before the Society one of which was a 
marine or common fait, made out of the lixivia! fait of a vegetable •, and becaufe 
this feemed to be doubted of more than the reft by fome learned perfons then pre- 
fent, he thought it requifue ro profecute the experiment, that, if poffible, it might 
become clear and unqueftionablc. And becaufe the former method was imper- 
fect, and required a long time (three quarters of a year at leaft) for the experi- 
ment, he faid that he had bethought himfelf of another way, which proved bet-, 
ter and much more expeditious, and which withal afforded him not only a true 
and perfect marine fait out of the fait of a plant, but alfo a third kind of fait dif- 
ferent from both ; which may not be improperly called, the efiential fait or nitre 
of plants. The hiftory or manner of the production he gave an account of in. 
his leCture. 


January 4... Mr. Oldenburg produced a prefent, fent by .a gentleman, of, 
Germany, named Christianus Adolphus Balduinus, to the king, as founder. of. 

■t It t* in feitcd in the Regifter, voi. v. p. 178. and printed in his Anatomy of Plants, leflnre 4. 
P * 61 - , . . » 

.6 '* the 


:ed by G00^l€ 



i6 7 t-] ROYAL SOCIETY OF LONDON. 329 

the Royal Society, and to the Society jointly, viz. a ftony fubftance or pafte, 
which being expofed a little while to the day-light, or flame of a candle, will fo 
imbibe the light, as to fhine in the dark like a glowing coal. 

There being a letter fent with it, dated ill September, 1676, it was read and 
ordered to be regiftered ”, and the prefenter to be folemnly thanked by a letter 
to be drawn up. by Mr. Oldenburg, who propofed him candidate for eledtion 
into the Society. 

The experiment with this (hining (lone was tried, and fucceeded pretty well, but 
not fo well as was expected, it being almoft night, and very dark weather. 

January 1 1. The ftone Ihining in the dark was tried again, and fully anfwered 
the import of the letter of the prefenter. 

It gave occaflon of difcourfe to the Society, whether this fubftance gained the 
light by imbibition ; or whether the light was caufed by a communication of the 
motion of the fun’s or candle’s light, &c. 

Dr. Croune mentioned, that Mr. Boyle having publilhed many experiments, 
(hewing, that divers fubftances being expofed to the fire increafed in weight there- 
by, it feemed worth while to obfcrve, whether fome of thofe bodies would not 
fo receive light, as to render it in the dark. 

There was read part of a letter of Dr. Beal, dated at Yeovil, 27th December, 
1676, giving an account of his thermometrical and barofcopical obfervations'in 
the laft (harp froft ; the fum whereof was, that he never faw the liquor in the 
fcaled thermometer defcend near fo low as it was from December 1 5 to December 
20; and that the barometer flood at a more than ordinary hight in the extreme froft ; 
but defcended a quarter of an inch a-day before the alteration appeared, and was 
on the 27th of December at the higheft again. 

January 18. Dr. Grew entertained the Society with a leflure concerning ex- 
periments in confort upon the diffolution of falts in water \ 

In this difcourfe he examined and fhewed before the Society, that water having 
been fully impregnated with one kind of fait, fo as to bear no more of that kind, 
it will yet bear or diflolve fome portion of another, and fo of a third : the doing 
of which having brought into his mind divers other experiments relating thereto, 
he delivered them likewife in this difcourfe : as 

1. With what difference this fuper-impregnation may be made upon the folu- 
tion of different falts. 


m It is printed in the Philofoph. Tranfaft. vol. 
xi. n° 1 3 1 . p. 788. 

n It is inferted m the Regifter, vol. v. p. 1 88. 
VOL. III. 


and printed in his Anatomy of Plants le&ure 7. 
p. 296. 

U u 2. Wh. * 
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2. Whether the folution of a fmaller quantity of feveral falts is not confiftent 
with the non increafe of the bulk of the water. 

3. What quantity of the feveral kinds of fait may be diffolved feverally in 
the fame quantity of water. 

4. Whether by difTolving a fait in water, there be any fpace gained or not $ that 
is, whether the bulk of the water be greater before the fait lying in k be fully 
diflolved, than afterwards. 

5. Whether the fpace be equally gained by an equal increafe of the fame fait. 

6 . Whether upon difTolution of the feveral kinds of falts be gained fo many 
feveral quantities of fpaces, 

7. What that juft fpace may be> which any fait gains with refpeft to itfelf or 
its own bulk. 

8. What that juft fpace may be, which any fait gains with refpeft to the bulk 
of the water. 

The experiments of all which he explained in the difcourfe itfelf. 

It was ordered, that the experiment of difTolving feveral falts, one after another,, 
in water, as common fait, nitre, alums, fal armoniac, fhould be tried before the 
Society, at their next meeting. 

Mr. Henshaw prefented from. Sir John Clayton a piece of die Bononian ftone. . 

Mr. Oldenburg read a letter from Dr. Muraltus, a phyfician of Zurich*, 
dated 20th December, 1676, concerning; the generation of cryftal. 

January 25. At a meeting. of the Council wereprefent 

The lord vifcount B&ouncxer* prefident; 

Mr. Aerskine,. Mr. Milles, 

Sir John Lowther* t Mr. Hill* 

Mr. Henshaw, Mr. Creed, 

Mr, Colwall,. Mr. Oldenbur-c., 

Mr. HXnshaw was fwom vice-prefldtot of the-Royal Society; 

Mr. Oldenburg, acquainted 1 the council from the earl mardial, that his ‘loid; 
fhip was defirous* that the library at Arundel Houfe given by him to the Royal* 
Society might- be better looked after : as alfo, that he fhould be glad to have 
thofe books of that library delivered to him, which he had referved out of it to. 
himfelf at the time of the donation thereof* viz* books of heraldry and genea- 

kgj- 
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It was ordered hereupon, that Sir John Hoskyns, Mr. Evelyn, Mr. Hill, 
and Mr. Oldenburg, or any two or more of them, fliould be a committee to at- 
tend the earl marlhaL, to deliver to his lordlhip fuch books as he had referved to 
himfelf out of the Arundelian library ; as alfo to fecure that library from damage. 

It was ordered likewife, that the apothecary’s bill for the Iaft ficknefs of the 
late Mr. Short grave °, amounting to about five pounds, be paid by the trea- 
furer, Mr. Shortcrave’s widow having firft: delivered up to Mr. Hunt all the 
inftruments, utenfils. See. belonging to the Society, fo that fatisfaCtion be given 
in this matter to the committee appointed for taking care of the repofitory. 

N° 131 of the Phlbf optical TranfaBions for January, 167^, was licenfed. 

Mr. Hunt was ordered to take a copy of the picture of the late Dr. Wilkins, 
lord bilhop of Chefter. 

It was ordered, that the aftronomical inftruments belonging to the Society, and 
being in their repofitory at Grelham College, be lent to the obfervatory at Green- 
wich, tor making aftronomical obfervations ; and that Mr. Hooke’s new quadrant 
be forthwith finiftied at the charges of the Society. 

Mr. Oldeneurg read a letter from Mr. Elias Sandra, junior, merchant at- 
Amllerdam, dated 22d January, 167$, being a return to the anfwer fent to him 
from the council upon his firft letter, concerning the propofition of difeovering a 
great plenty of ambergrife : the fubftance of which letter being, that he defired 
to know the thoughts of the council with regard to the reft of the articles for- 
merly propofed by him, the council caufed thofe articles to be read ; and or- 
dered thereupon, that as to the articles for fecrecy, they could not be kept fe- 
cret from thofe, whom the council fliould make ufe of in this matter. As to the 
fifth article, it would be the concern and intereft of the council to oblige thofe, 
who fliould go out upon the defign, to follow Mr. Sandra’s directions relating 
to the place, where the laid plenty of ambergrife is to be found. As to the 
fixth article, the difcoverer’s third part lhould be brought free and without any 
expence to him into England. As to the eighth article, the council would not 
be tied to fecrecy of a general but a particular difeovery. 

At a meeting of the Society on the fame day, 

Mr. Oldenburg read a letter of Mr. Hevelius, dated at Dantzick, 2d Ja- 
nuary, 1674, N. S. p concerning his late obfervations of the new ftars in cpllo 
ceti &? peBore cygni ; together with ephemerides of the feveral phenomena of thefe 
ftars from the very firft time of their appearance. 

It was ordered, that Mr. Hevelius be defired, in the name of the Society, 

0 The Society's operator. 176. It is primed in the Philofopb. Tranfadt. 

p Supplement to the Letter-book, vol. iv. p. vol. xii. n“ 134. p.853. for April, 1677. 
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to finifh his catalogue of the fixed ftars, and that an intimation be given' to him 
of the agreement of Mr. Fl a mste ad’s obfervations concerning the diftances of - 
many of thofe ftars with his obfervations, of which he would, before it was long, 
fee fomething in print : and farther, that what Mr. Hooke had publifhed againft 
him, was done without any approbation or countenance from the Society. 

It was moved, that the making of the inclinatory needle formerly fpoken of q , 
fhould be haftened by Mr. Hooke, in the exa&eft manner, that could be. 

Dr. Grew began to make the experiment, appointed, at the laft meeting, of 
impregnating water fully with one kind of fait, fo as that it would bear no more 
of that kind ; and then to diftolve fome portion of another, and fo of a third. 

The prefident fuggefted, that one fort of fait being mixed with water, in fuch 
a quantity, as that no more of it would be diflolved thereby, the glafs fhould be- 
fealed up, and fo fet by till the next meeting ; and then the fame water to be 
impregnated with another kind of fait, and fuffered to ftand ftill again another 
week, and fo on.. 

Mr. Oldenburg read two letters written by Mr. Cholmondeley, put into his- 
hands by Sir John Werden, concerning little cruftaceous live animals, found by 
the faid Mr. Cholmondeley himfelf, both floating upon mercury in a barometer, 
and at the bottom of the fame. 

This being looked upon, as extraordinary, that fuch creatures fhould be bred in< 
mercury, it being fuppofed, that they were rather bred from the wooden box,, 
wherein the ftagnant quickfilver was ; it was ordered, that the obferver fhould be 
defired to try with the fame quickfilver in a glafs-cane turned, up, and to fee, whe- 
ther he could then find any fuch animal in it. 

February t. There was read part of a very long letter of Mr. Leewenhoeck. 
to Mr. Oldenburg, dated at Delft, 9th October, 1676, which had not been * 
produced before, becaufe it could not be fooner tranflated into Englifh out of the 
Low Dutch language, in which it was written. The contents thereof were a- 
great number of obfervations made by Mr. Leewenhoeck with his microfcope, 
concerning certain little animals found by Him in vaft quantities in common wa- 
ter, fnow-water, well-water, and fuch water, wherein feveral forts of fpices had 
flood infufed, both whole and pounded r . 

It was ordered, that the fequel of thefe obfervations fhould be read at the next 
meeting; and that the author be defired to communicate his method of obferv- 
ing. 

There was alfo read part of a printed paper, intitled, Nofii’uca volans & per 
vices fulgurans , compofed by Dr. Kirchmayerus, profefibr at Wittemberg ia 

* December 7 and 14, 1676. Tranfaft. vol. xii. n° 133. p. 821. for March, 

1 Thefe obfervations are printed in the Philof. 1677. 
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Germany *, and containing a relation of the author of this fubftance, and of its 
performances. 


It was ordered, that the author of this book (hould be defired to fend a fpe- 
cimen of this fubftance, for a trial, as Dr. BaIduinus had done ofhislhining 
ftone. 

February 8. Sir George Crooke was defied and admitted. 

Dr. Balduinus, who had prefented the king and Society with the ftone fhfnihg * 
in the dark, was elected. 

Mr. John Flamstead was elected, Sir Jonas Moore and Mr. Daniel Col- 
wall affirming, that he had been formerly propofed, though it appeared not 
upon the Journal, that he had been fo. 

Dr. Grew read a lediure, beginning the comparative anatomy of animals, of 
which he had opened eight of the fmaller kind, viz. a weafel, a polecat, an ur- 
chin, a fquirrel, a fpaniel-bitch, a rabbet, a fox, and a ffieep : of all which he dif- 
courfed ', and (hewed their entrails. 1 

The Society being very well pleafed with this delign, and this beginning of the 
execution thereof, exhorted Dr. Grew to perfue this argument with all poffible 
care and expedition and to leave in the repofitory thofe parts, which he (hould: 
from time to time produce upon occafton of his ledtures. 

Mr. Henshaw prefented to the Society from Sir John Clayton a piece of the 
Bononian ftone, which (bines, when duly prepared, in the dark ; together with 
Dr. Mentzelius’s book concerning the method of preparing it. 

It was ordered, that Dr. Mapletoft and Dr. Croune take care of the pre- 
paration of this ftone, in order to make it (hine in the dark. 

February 15. The glafs of water impregnated with common fait a fortnight 
before was produced* and the water having lefc undiilolved a confiderable quan- ' 
tity of the faid fait, it was by order of the Society poured off, and five drachms 
of nitre put in the fame, and fo fealed up. 

Mr. Oldenburg produced the fequel of Mr. Leewenhoeck’s letter concern- 
ing the great plenty of very little animals obferved in rain, well, fea, and fnow- 
water * as alfo in water, in which pepper had lain infufed. 

The remainder of this paper was referred to another meeting ;• and the fecretary 
was again defired to procure from Mr. Le ewenhoeck. his method of obferving, that- 

* His difcourfcis entered in the Regifter, vol. v. fubjoined to his Mu'eum Rcgalij Socictatis, printed, 
p. 195. The fubftance of ic is publiftied in his ac London, 1681, in folio. 
itcmjarative Anatomy of Stomachs and gutj begun \ 
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by making ufe of the fame, the Society might be enabled to confirm his dbferva- 
tions. 

One Mr. Wynne produced an indinatory needle, which being tried and found 
imperfect, the artift was folic ked \o endeavour to make an exadt one *, which he 
promifed to do. 

An extract <of .a letter of Dr. Wallis, dated at Oxford 30th January, 167J, 
was read, concerning the meteor feen 20th September, 1676, in and near Oxford, 
And in many other parts of England u . 

February 22. Sir John Lowther produced the figure of a goofe-egg, with 
another within it, which had been both of them hard, and were laid at Broug- 
ham in March 167%. They were faid to have been, in every refpedfc, like other' 
eggs, except the fize of the outermoft, which had been ten inches about breadth- 
wife, and fourteen inches length-way ; and after the yolk and white of the outer 
egg was poured out at a little hole, the inner egg moved up and down within it. 

The third part of Mr. Leewenhoeck’s obfervations concerning living creatures 
in water, in which pepper had been infufed, was read. 

The glafs, wherein at the lad meeting was put fome nitre, being produced, 
and the nitre found to be all difiolved, more of the fame nitre was put in, to lee, 
whether it would diffolve this likewife. 

March 1. Another indinatory needle was tried, and proved to be better than 
the former. However, the artift was dill prefled to try to make another yet 
more e*a£h 

Mr. Henshaw (hewed the Society a magnetical experiment, of taking a bar of 
iron, and holding it perpendicularly to the horizon, ana upon applying to the lower 
end of the iron a needle touched with a loadftone, the fouth pole of the needle turned 
to the lower end of the iron ; but upon applying the needle to the upper end of 
1 the iron, the north pole of the needle turned to that end of the iron, which was 
uppermoft. Again, upon applying the needle fuddenly to the middle of the iron 
fo eredted, neither pole of the needle would turn to the iron, but the needle turn- 
ed its fide only, and flood due north and fouth. So likewife, if he held the 
iron parallel to the horizon, and applied the eafl or weft fide of the dial to the 
iron, neither pole of the needle would regard the iron, but the needle flood due 
north and fouth. But that, which was mod ftrange, was, that to either end of 
the iron (if it had not been touched with a loadftone) turn it downward or up- 
ward as nimbly as you can, the needle will as nimbly turn its north pole, when 
it is ere&ed, and its fouth pole, when it is deprefied ; and either end of the fame 
iron produces the like effedt. 


• Thi* letter of Dr. Wallis, and one of the ' 1677, are printed in the Philofoph. Tranfadh rol. 
20th of January, 1677, and another of 8th May, xii. n° 135. p. 863. & feqq. 
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This experiment was ordered to be regiftered, when Mr. Henshaw fhould have 
fully delivered it in writing, which he was defired to do. 

March 8. The African company fent by Mr. Crispe to the Society for a pre- 
fent an uncommon horn, thought to be an elephant’s tooth, which was wreathed 
in an extraordinary manner, affirmed to have been brought by a captain of a fhip 
from the river Gambia. 

Dr. Grew read a lefture concerning the proportion of the fixed falts of one 
plant, or part of a plant, to the fixed felt of another, and to all the other principles 
in any one plant *, as 

1. What proportion the fixed felt ©f the pith, or pithy part of a plant bears 
to that either of the fibrous or woody part or. whether there be a fixed felt al- 
ways found in either of them ? 

2. Whether the bark or the wood of the fame tree yields the greateft quantity 
of fixed felt ? 

3. Whether the bark of the body, or the bark of the root; and fo whether the 
wood of the body,, or the wood of the root of the feme tree, yields moft fixed 
felt? 

. 4. Whether trees, herbs, and bufhes, quantity for quantity, c*tetis paribui, 

yield the moft fixed felts ?- 

5. Whether of two plants of the fame kindred, one growing in the field, the 
other on the fea-coaft, that near the fea doth not yield a greater quantity of 
fixed felt ?. 

• 

6. Whether a plant yields more felt, being only dried and then calcined. Or 
being firft diftilled, and then calcined ?. 

7. What different quantities of felt the tartars of feveral forts of wine do yield ; 
as of whites, claret, Rhenifh, &c ? whence partly the ftrength and nature of wines- 
may be judged. 

8. How far the proportion of felt is different, according to the different taftes 
of plants ? inftanced in feven feveral taftes. 

9. How far the proportions of the fixed falts of plants vary according to their 
faculties ; and firft, thofe, that are only alterative and opening ; next thofe, that 
are thoracics, antiscorbutics, antihyfterics, ftomachics, cephalics, diuretics ? 

* It it inferted in the RegiRer, vol. v. p. 206. and printed in his Anatomy of PI anti? Jeflure 3. 

6 10. Hoi#/ 


>igtfeed by Google 



33 6 THE HISTORY OF THE [1674.. . 

10. How far the proportions of the falts of plants do vary according to their 
cathartic faculties ? 

11. How far gums and refins obtain a different proportion of fait, according 
to their different virtues ? as of refin, maftic, olibanum, afa feetida, gum Arabic, 
euphorbium, myrrh, opium, aloe, gum guaiacum, fcammony,and gutta Gamba. 

From which he collected, that there is no purging gum without fome portion, 
more or lefs, of a fixed alcali : fo that it feems, that the fixed alcali, as it is 
combined with the other principles, fome way or other, has fome intereft in the 
bufinefs of purgation. 2. That confidering the dofe of any purging gum, the 
quantity of the fixed alcali mult needs be extremely fmall in comparifon with the 
volatile parts of the gum, wherein therefore its purgative power principally 
confifts. 3. That of thefe volatile parts the purgative force lies neither in the 
fulphur, nor in the fait alone, but in both, as intimately united one to another, 
and to their alkali into one body, as appears from the calcination. 

March 15. Mr. Wynne produced two other inclinatory needles, both which 
flood true, before they were touched, at any degrees, where they were put. And 
one of them being touched on both ends flood at feventy-three degrees one way 
and feventy-four and an half the other way, tried feveral times. The other be- 
ing touched firft at one end only, flood at feventy-two degrees and one fourth 
one way and feventy-three degrees the other way ; but when afterwards it was 
touched ar both ends, it flood at feventy -three degrees and three fourths one way, , 
and feventy-three degrees and one fourth the other way. 

Mr. Oldenburg produced a letter fent to him by an anonymous member of 
the Society, concerning Mr. Henry Bond’s book, intitled, Longitude found 1 ; 
which being read, it was ordered, that Mr. Colwall (hould be defired to afk Mr. 
Bond, how he came to know the difference of longitude between London and 
"Waygatz to be fifty-eight degrees. 

Sir Robert Southwell fent for the repofitory an odd leg of an human bo- 
dy, which he had brought with him out of Ireland; in which leg there feemed 
to have been an extraordinary ulcer, which had fwelled the ancle-bones. 

Mr. Hill gave for the repofitory a cone, faid to be the dried fruit of a cedar- 
tree of Lebanon. 

March 22. There was read an account communicated by the earl marfiial, of 
the diamond-mines in the Eall-Indies, their number, variety, manner of working 
them, together with the feveral fizes and prices of diamonds : which account was 
ordered to be printed in the Philofophical franfattions % if leave fhould be given by 
his lordlhip. 

y Printed at Lordon, 1676, in 4to. See Phi- * It is printed there, vol. xii. n° 136. p. 907. 
lofoph. Tianfad. vol. xi. n° 130. p.774. forJu ;e, 1677. 
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Mr. Oldenburo read a letter to himfelf from Dr. Wallis, dated at Oxford, 
14th March, 1674 \ concerning a new mufical obfervatton, viz. that whereas it 
hath long fince been obferved, that if a viol or lute-firing be touched, another 
firing on the fame or another inftrument not far from it, if an unifon to it, or 
an odtave, will at the fame time tremble of its own accord ; it hath been farther 
noted, that not the whole of that other firing doth thus tremble, but the feveral 
parts feverally, according as they are unifons to the whole or to the parts of thac 
firing t.and befides, that the fame firing being ftruck in the midft, each part be- 
ing unifon to the other will give no clear found at all, but very confufed, &c. 

This experiment was in part tried, and found to anfwer the import of the let- 
ter. 

1677. March 29; Mr. Povey produced a model of the fepulch re of our Sa- 
viour at Jerufalem, faid to have been made upon the place by the Maronites. 

It was ordered, that Mr. Henshaw’s account of the magnetical experiment, 
made before the Society on the ift of that month of March, be entered into the 
Regifter b . 

Mr. Oldenburg read a letter writen to himfelf from Mr. George Garden, 
dated at Aberdeen, 17th February, 1674- % concerning a man in thofe parts of a 
dottrel quality, naturally imitating whatever he faw others do, and not being able 
to forbear fuch imitation : as alfo concerning a woman, who had voided a fione 
of more than five inches about one way, and four inches the other way toge- 
ther with an offer of fending the fione to the Society : which offer was accepted. 

April 5. Mr. Oldenburg produced a piece of a pig's gut, in which an ind- 
fion had been made, whilft the pig was alive, by opening its belly, and pulling 
out the guts, and giving it a cut lengthwife, and then applying Monf. Rebel’s 
vulnerary water, and fo putting it in again. Whereupon the pig growing well' 
again, and being fattened for brawn, it was at length killed for that purpofe ; 
and this gut being looked after, was found perfectly and ftrongly healed up again. 
This gut being fcnt by his highnefs prince Rupert, who had himfelf caufed the 
faid incifion to be made, it was ordered, that the humble thanks of the Society • 
fhould be returned to him, and that it be intimated, that it would be worth while 
to try, whether fuch an incifion would not heal of itfelf without the application 
of any thing. 

Mr. Boyle fcnt in by Mr. Oldenburg the propofal of a magnetical experi- 
ment, to obferve, whether the virtue of a loadftone would be diminilhed or in- 
creafed by feveral accidents. 

* It is printed in the Philofoph. Tranfaft. vol. c It is printed in the Philo foph, Tranfaft. n° 134. 
xii. n° 134. p. 839. for April, 1677. p. 842. 

b It does not appear there. 
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It Was ordered, that the apparatus fhould be made ready for trying the pro- 
pofed experiment ; which apparatus was recommended by Mr. Boyle himfelf af- 
ter this manner : 

Apply to the caps of a loadflone a thin fmooth plate of fteel of fmall breadth 
and convenient length; from the midft of which plate fhould reach downward 
a little moveable hook, at which a light fcale might be fo hung, that' when it is 
laden, the centre of gravity of the weight or weights, together with the : plate, 
may hang moft conveniently for the fuftentatiori of the whole by the loadflone.- 
Into this fcale, by little and little, fmall weights are to be put in, till the addition 
df st very little more, as of a grain or two; or left-, is able to draw down the plate. 
Then this plate and the annexed fcale being again applied in the convenienteft' 
manner to the caps of the loadflone, the whole is to be kept fufpended in a very 
quiet place, to obierve, whether the changes of the moon (diurnal or menftrual) 
the tides, the feafons of the year, the apogeum or perigeum of the fun, the ge- 
neration of the folar fpots, boiflerous and lafling winds, great variations of the 
atmofphere’s weight, conflagration of buildings, &c. will feparate the plate from 
the loadflone, or enable it to fuflain a greater weight. The like trials may be 
made of the difpofitive or attractive power of the loadflone, by a needle placed 
juft at fuch a diftance, as may be looked upon to be the utmoft in the lphere of 
the activity of the magnet. 

It was mentioned, that Mr. Greaterix Had affirmed of the great loadflone 
of the lord vifeount Baltimore, that it would take up lefs in froft than in warm 
weather. 

It was alfo remarked, that it would be worth trying, whether a needle being 
well touched at a loadflone, the ftbne would thereby lofc any thing of its weight. 

A letter of Mr. Leewenhoeck to Mr. Oldenburg, dated at Delft, 23d 
March 1674, was read, giving fome account of bis obferving live animals iu 
Water 4 . 

It was ordered, that Dr. Grew fhould be defired to try what he could obferve 
in the like waters ; and that for this purpofe an extraCl fhould be given him by 
Mr. Oldenburg of Mr. Leewenhoeck’s obfervations formerly read to the 
Society; 

ytpril 12, 19, 2 6, the Society did not meet. 

May 3. Dr. Grew read a difeourfe concerning his obfervations and expert 
ments on the colour of plants : which difeourfe had three general heads : 

x. Of the feveral colours, as they appear in the plants themfelves. 

* It i* printed in the Philofoph. Tranfait. vol. xii. n® 134. p. 844, 
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2 . Of thefe colours, as they appear upon infufion into feveral forts of liquors. 

3. Of the colours, as they appear upon the mixture of thofe infufions, or any 
of them, with fpme other liquors, and particularly with oil, fpirit of wine, and 
water. 

The fum of what he difcourfed of the caufes of vegetable colours, was, that 
when the fulphureous and faline principles, though fwimming together, yet are 
not yet united into one precipitate, no colour refults from them, but the liquors 
are white or limpid, as ufually in the root, and many other parenchemous parts. 

When they are mixed, and the alkali is. predominant, they produce a green : 
when the fulphur and the alkali are more equal, they produce a tawny : when the 
fulphur, acid, and alkali are more equal, then yellow : when the fulphur is pre- 
dominant, and the acid and alkali equal, then a purple : when the fulphur is 
predominant to the alkali, and the acid to them both, then a fcarlet : when the 
acid is predominant to the alkali, and the fulphur to them both, then they yield 
a blood red, which is the higheft and molt fulphureous colour in nature. 

This difcourfe was ordered tq be entered into the Regiftec-book * 

May 10. There was read a relation fent by Ralph Bathurst, M. D. dean 
of Wells, concerning very unufual damps, and their odd cffedb in a coal-mine 
in Flintlhire ', communicated by Roger Mostyn,. Efq; of the Inner-Temple, 
who, at Dr. Bathurst’s requeft, had obtained it from his father’s Reward and 
qverfeer of his coal-works, who was upon the place, when the: thing happened 
Mr. Mostyn being alfo allured of it from his father $ir Roger Mostyn', lord 
of the manor, and from feveral others, who were eye-wi£Q£fle&. 

May 17. There were read three, letters fent to Mf Oldenburg from foreign 
parts, concerning the late comet, one from Mr. Heveli us, dated ift May, 1677, 
N. S’.'* : the fecond from Signor Cassini, dated at Paris, 9th May, 1677. N. S. h ; 
and the third from Dr. Ericus Mauricius, dated at Spire, 26th April, 1 677. 

Mr. Flamstead’s letter to Mr. Oldenburg, dated at Greenwich, 1.8th. May,, 
1677, containing his obfervations on that comet ', was likewife read. 

Mr. Oldenburg produced a letter to himfelf from Mr. Leewenhoeck, dated; 
at Delft, 14th May, 1677, concerning the obfervations made by him of the car- 
npoqs of f a. mufcle, and thfc cor, tic and. medullary, part of the. brain as alfo 
of moxa and cotton k . 

e It does not appear there : but it is printed in xii. n°n$. p.869. 

his Anatomy of Plants^ lecture q. p. 269. 1 * h Ibid. p. S68. 

f It is printed in the Phi.'oibpli. TranfaA. vol. 1 Ibid. p. 873. 

xii. n* 136. p. 895. for June. 1677. k Ibid. n° 136. p 889, 

* Ii is printed in the Philofoph, Tranfatt. vol. 
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Part of this letter was read, and the reft ordered to be read, as foon as it could 
be tranflated into Englifh from the Low Dutch. 

Mr. Oldenburg read a letter to himfelf from Monf. Leibnitz, dated at Ha- 
nover, May 1677, giving an account of a fubftance, which carried its light 
perpetually within itfelf, and needed not to be expofed to imbibe light. 

There was likewife read a letter of Dr. Wallis’s to Mr. Oldenburg, dated at 
Oxford, 8th May, 1677 ', giving a fuller account than his two former letters of 20th 
and 30th January, of an unufual appearance, September 20, 1676, at Oxford, and 
in many other parts of England; which the Dr. was inclined to think to be ra- 
ther a comet, than a meteor, for the reafon delivered in this letter. 

May 24. There was produced a printed book in French, intitled. La Du- 
plication du Cube , la ‘Trifefllon de l' Angle , & Vlnfcription reguliere cTun Heptagon 
dans un cercle : par Monf. Comiers. 

Mr. Oldenburg mentioned, that he had (hewn this book to the prefidenr, 
who having examined it, affirmed, that the author had performed what he had 
undertaken. Dr. Wallis being prefent, was defired to confider it likewife, and 
to report his fenfe of it to the Society. 

A fecond letter of Mr. Hevelius to Mr. Oldenburg concerning the late 
comet, dated atDantzick, 13th May, 1677, N. S. ”, was read. 

Mr. Oldenburg produced Signor Cassini’s printed difeourfe concerning a new 
theory of the moon invented by him: which being read, Mr. Flamstead was 
defired to take it with him, and to confider it. 

Mr. Oldenburg fhewed the Society the fcheme of an engine called maebina 
tnetereo-peetica , together whh an explication of it ; which was read, but not thought 
fatisfa&ory. 

May 31. " Read Monf. Leewenhoeck. and Dr. Wallis’s account of the du- 

plication of cubes, and of the inftant motion of light. 

Captain Fissenden prefented two rarities, a fea fungus coralloides, and the 
ihell of an echinus, matrix of helmet-ftones. 

- June 7. Of a fait of Centaurium minus, which being kindled maketh as great 
noife as gun-powder. 


1 It i* printed in the Philofoph. Tranfaft. n* 135. 
p. 864. 

" Ibid. p. 871. 

• The minutes of this and the two following 
meetings are from the ihort ones of Mr. Oldbk- 


burc, taken at thofe meetings, which notes he 
did not draw out to their due length ; for which 
reafon they were not tranferibed into the Journal- 
books of the Society, vol* v. 
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The fame fpake of another fait made of a vegetable, which he names not, 
which is alio a gun-powder, and (hoots a bullet with almott the fame ftrength 
that gun-powder does, and with the fame noife. 

Of a white loadftone found in a cabinet' of a curious perfon, which hath the 
fame power with the beft magnet of the ordinary colour. 

Anatomical obfervation, that the cuticula in fome animals hath no pores : that 
R iolan and fome others affirm, women have none; but they fweat as well as 
men : but that it is true in dogs and cats, who never fweat, what labour foever 
they be put to. 

Blue bottle beaten with its involucrum, and infufed twenty-four hours in fnow- 
water, communicates fo great a virtue to this water, that, when diftilled with a 
moderate heat of fand, it not only removes all the inflammations of eyes, but 
alfo clears and fortifies and preferves the fight, efpecially of aged perfons : whence 
the French call it caffe-lunette : put only fome drops of it in the eye. 

Abroad, ftudying to recover the way of making that fort of fire, which they 
called Greek-fire, which increafed its force in the water ; fo called, becaufe the 
Greeks made ufe of it, which was about the end of thefeventh age. Of which 
they find it recorded in hiftory, which is newly inferted in the Hijtory of the Cru- 
fades , written by the jefuit Maimbourg °, that it was invented by an engineer, 
of Heliopolis in Syria, called Callinicus, who made fo good ufe of it in the 
battle, which the naval army of the emperor Constantine Pogonatvs delivered 
to the Saracens near Cyzicum in the Hellefpont, that the Chriflians burned their 
whole fleet confiding of thirty thoufand men, which were all confumed in the' 
midft of the water, together with their fhips. This fire was compofed of brim- 
ftone, naphtha, pitch, and fome gum drawn out of certain trees, and of a bitu- 
men infufed in a fountain- water of a peculiar make, and of fome other ingredients 
capable to produce that effeft. And this fire had this particular quality, that it 
fattened fo clofe to people, and to things, that were to be burnt, that it could 
not be removed but with vinegar mingled with wine and fand * and, which is 
much ftranger, oil itfelf, which ferves tor food to other fires, and makes them 
more vigorous, ferved to extinguifh that fire. 

To make experiments, whether feveral needles will mark the fame magneti- 
cal meridian. 

• Four needles of feveral lengths would not vary in (hewing the true magneti- 
cal meridian. Of 2, 4, 6, 8 inches, two of the fame length will mark alike. 

The needles with two different loadftones (hew different meridians. Needles 
not touched. 


• Printed at Paris, 1676, in 4*0. 
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21. ' Horfes gup thirty-feven yards long. 

Ufes : gullet and its parts, dog more tpufcular, bones. 

Ventricle: all quadrupeds carnivorous fmall ftomach. 

Sheep and oxen very large ftomach. 

Horfe and hare no great ftomach, becaufe they much labour and run. 

The ftomach of carnivorous animals of . . .'Angle. 

Granivorous animals have double ftomachs. 

Method of rumination very fine : the nervous papillae have a tafte and difcern. 

To. djfcontinue the meeting till a new fom.moqs. 

September 13. At a meeting of the Council were prefect 

Mr. t^ENSHAW, vice-prefidenr, in the chair. 

Sir John Hoskyns, Mr. Colwall, 

Sir Christopher Wren, Mr- Hill. 

Sir John Lowther, 

It was refoived, that at the next meeting q£ the councils the ftatute npw. pro- 
pofed for taking notes by a balloting-box be read, viz. 

“ For the more free and private giving of notes at the council of the ^oyal 
“ Society, be, it ordered, and it is ordered, that henceforth all votes ip, pafling 
“ queftions at meetings of the council, fltall be taken by a balloting box.” 

It was ordered, that Mr. Bernard have two Arabic ffalters out of the Arun- 
del library, giving fecurity, fuch as Mr. Hooke (hall approve, for returning them 
within fix months, provide the earl marfhal confent : , 

That Mr. Boyle, Sir John Hoskyns, and Mr. Hill, or any, two. of them* 
do at ten of the clock the next morning go to the widow of Mr. Oldeneurg,; 
Efq; late fecretary of the Society, and demand, receive, or take ofder fop fecurr 
ing, for the ufe of the Society, all fuch goods, books, and writings belonging to 
the Society, as were or had been in. the pofleffioo of her, or ol her late hufband : 
and 


That Mr. Hooke agree with Mr. Forster, for making the catalogue, of the 
Arundel library : and that what he fhall agree. fpr 4 be paid; by the. treafur.er, 

September 2 4. At a meeting of the Council were prefept, 

r The minutes of this day are the heads of Dr. Grew’s lefture publiflied in his Comparative Ana- 
tomy of StQJitachs ami Cuts, p. 12—27, 

2 . Mr. 
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Mr. Henshaw, vice-prefident, in the chair. 

Sir John Hoskyns, ‘ Mr. Colwall, 

Mr. Aerskin, Mr. Hill, 

Sir Jonas Moore, Dr. Croune. 

This council met by order of Mr. HensIuaw, who on the 21ft inftant, in the 
abfencc of the prefident, ordered Mr Hunt to fummon a meeting of the council 
On this day. 

Upon reading the cale of Mr. Oldenburg’s children and Sir Richard 
Lloyd’s opinion thereupon, it was ordered, that' Michael Wicks’, and Henry 
Hunt \ be named commiffioners on behalf of the Society : and that Mr. Hunt 
give notice hereof to Mr. Boyle 5 and that the perfons in pofleflion of the houfe ’ 
be defired to keep pofleflion, u'nlefs demanded with Mr. Boyle’s confent. 

It was ordered, that when any lettersj concerning the Society be dire&ed to thei 
fecretary, what concerns the Society (hall be read at the meeting of the Society 
next after the receit of fuch letters : - 

That all papers and books concerning the- Society be kept in the repofitory 
or library of the faid Society : and that if any thing be to be tranfcribed," it be 
done there: 

That the officiating fecretary taking liiort notes of all that pafles at the Society 
or Council, before the rifing thereof, rea'd the faid notes, in order to fee, that 
they be rightly taken : And, 

That the notes fo tkken be fairly entered by the next meeting-day refpe£Hvely. 

The ftatute for taking votes at the council by ballot propounded at the lad' 
meeting was pafled as a flatute. 

The council adjourned till the Thurfday following September 27, at three in 
the afternoon. 

September 27. At a meeting of the Council were prefent 

Mr Henshaw, vice-prefident, in the chair. 

Sir Christopher Wren, Mr. Hill, 

Sir John Hoskyns, Dr. "Whistler, 

Mr. Colwall* 

It was ordered, that Mr. Hill defire Dr. Pope not to difpofeof his lodgings 
till the council have notice. 

Adjourned till that day fortnight, O&obcr 11; 

s The clerk. * The operator. * Inhabited by the late Mr, Oldenbuec. 

" ‘ OSoher i 
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October 15, x 677. The Society met again at their ufual place in Grelham- 
College upon fummons Tent for that purpofe by the prefident. 

The prefident not coming, the vice-precident Mr. Henshaw and the reft of 
the Society delired, that an experiment might be ftiewn •, which was accordingly 
done by Mr. Hooke ; the effed of which was to fhew a very eafy but exceedingly 
curious way to examine the comparative weight of liquors, and that to fo great 
a nicenefs, as very fenfibly and manifeftly to exhibit fuch weight of two liquors, 
though they differed from one another but a thoufandth part of their weight. 
This was performed by the help of a large glafs of a pear-like form, equalling in 
bulk about three pounds of water, which by that included in it was made almoft 
equiponderant to the water, but yet fomewhat heavier, that it might fink to the 
bottom ; but by the fined hair tyed to the ftalk could be fufpended in the water. 
This hair was tyed to the fcale of a beam, and this poife by a counterpoife in 
the other fcale was made to fwim in the water fo, as neither to touch the bottom 
nor the top ; and when fo poifed, it was found, that a fifth part of a grain 
added to or taken from the fcale would make the glafs-pear rife to the top or fink 
to the bottom. Whence it was evident, that the whole glafs weighing about 
four pounds, which amounts to 22040 grains, or 220400 tenth parts of a grain, 
one fingle tenth part of a grain would, turn it. And the glafs, when fufpended, 
being always equal to equal bulk of water, if that might be altered, the poife 
muft be altered ; and consequently by help of the fcales be made fenfible. This 
experiment and the nicety thereof being underftood by the members prefent, it ' 
was defired, that trials might be made at the next meeting upon feveral forts of 
water, as pump water, New River water, Thames water, and rain water, that fo 
they might be experimentally fatisfied of the exadnefs of this new inftrument j 
which was new upon this account, that it had not been taken notice -of by any of 
thofe, who had written of this fubjed, fuch as, Ghetaldus, Sevinus, Pascal, 
&c. they having only taken the comparative weight of fome fmall counterpoife 
within and out of the fame liquor, which they had always performed wich the 
fame fcales j which are no ways fit for exhibiting the nicenefs and curiofity of 
this experiment. Several objedions were made and anfwered, and Dr. Whistler 
explained fome things in it, which feemed a little difficult 

This debate being over, it having been concluded in fome foregoing * * 

the vice- prefident Mr. Henshaw with the reft of the members defired Mr. „ 
Hooke, Mr. Oldenburg having died fince the laft recefs, to take his place at the 
cable, and to take an account of fuch confiderable matters, as fhould be (hewn 
or difcourfed of at the meetings of the Society •, which he accordingly did. 

Sir John Hoskyns, Mr. Henshaw not being then prefent, propofed Mr. 
Thomas Smith, chaplain to Sir Joseph Williamson, one of the principal fe- 
cretaries of ftate, as a candidate for e led ion into the Society, being feconded by 
Dr. Holder, and others. 

1 The defcription of this w ater-poife is Tubliflljd in the Philofoph. Tranfaft. n° 197. p. 639. - 

a ♦'* Mr, 
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Mr. Hooke acquainted the Society with a new fort of leather found out at 
Paris, and made impervious to air and water; fo that therewith had been made 
all forts of riding and wearing apparel to keep out wet, cups and borachio’s to 
hold or carry liquors, beds to lie on, and floats to fwim with, which hold air 
like a bladder, covers of tents, coaches-, fedans, mails, &c. floors to tread on 
dry in marlhy places, boots to wade in, &c. And he prefented from Mr. Boyle 
a cup made of the fame leather, which, he affirmed*, held water fix days with- 
out foaking through the leather, though as thin as a Corduban glove ; and 
alfo fupple. 

Mr. Packer remarked, that it was fit for hat-cafes, ftockings. &c. 

Mr. Hooke mentioned, that he conceived it to be done only by foaking the 
leather in a mixture made with falad oil, and well boiled together. He was de- 
fired to make trial of this way againll the next meeting. 

Mr. Hooke (hewed a fort of Portugal onion, which he had received from 
Dr. Whistler, who called it viviparous ; the faid root fending up a (talk, up- 
on the top of which grew, inftead of feed, a duller of very fmall onions exaftly 
like the root; each of which put into the ground would increafe and produce 
fuch another .bunch of fmall onions,. An account was ordered to be taken of it; 
none of the like having been feen before by any of the members prefent ; and 
the onion was returned. 

Mr. Packer informed the Society, that though a patent had lately been ob- 
tained for an engine for grinding and preffing of cider by the help of cylinders' 
toothing one into another ; yet he appealed to their Regiller, to prove, that he 
had fome years before (uch patent propounded it to the Society : and that the' 
Society had accordingly ordered Mr. Shortcrave to make trial of fuch indented 
cylinders. 

, Upon this muen difeourfe arofe concerning cider. Mr. Packer affirmed, that 
by grinding and preffing out of the juice of the apple at once, a cider might be 
made as clear as rock-water, which neither would have any lees, nor turn brown : 
and that Mr. Fettyplace of Batterfea had made fuch juice, and kept it clear 
fifteen days: but if the pulp were fuffered to. lie after it. were beat (bmetfme be- 
fore it be prefled, the juice would both turn brown, and yield abundance of lees. 
This was fuppofed to come from a kind of putrefaction begun in the fibres of the 
apples before they were prefled. Others fuppofed it a kind of fermentation ; and 
tfiere was much faid to (hew, that fermentation differs from corruption-, and 
that they were the working of different parts one upon another, and that per- 
formed different ways. For it was obferved, that the fubftances, whilft toge- 
ther in the apple, Would rot; but when feparate in the juice or liquor, they 
would ferment. It was wilhed, that trial might be made, what kind of fpiric 
would be produced by diftillation of mellow apples more than of the green ones 
and frefh gathered. Dr. Grew affirmed, that odoriferous plants would yield a * 
fpirit without fermentation. But it was anfwered, that though they yielded an • 
, Vol. III. Y y odoriferoul 
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odoriferous fubftance, yet that could not properly be calkd a fpirlt : at lead it 
was not of the nature of a fpirit made by fermention, which was called a vinous 
or burning fpirit. The other odoriferous fubftance might more properly be called 
the tranfpiration or fweat of the plant, very analogous to that of animals, by 
which they are diftinguifhed one from the other plainly by the fmell. 

About fining of liquors Sir John Hoskyns affirmed, that thick and muddy 
cider may be clarified by very fine drainers. Others remarked, that filh-glew or 
ifinglafs diflolved with fome of the liquor, and then mingled with it, would do 
the fame thing *, as alfo whites of eggs beaten and broken with fome of the cider, 
and then mingled with the whole. 

Mr. Hooks, read a letter, which had been delivered him by Mr. Henshaw, 
to whom it was fent by the prefident, in which Mr. Leewenhoeck undemand- 
ing, that Mr. Oldenburg was dead, defired to know, to whom he might ad- 
drefs his letters for the future ; inclofing feveral teftimonials of his former experi- 
ments, and an account both in Dutch and Latin of fome new obfervations. 

The confideration of this was adjourned to the next meeting. And >n the 
mean time Mr. Hooke was defired to make a microfcope after a way, which he 
propofed as very likely to do as much, if not in the fame ma runner as that of 
Mr. Leewenhoeck. 

Mr. Hooke produced an ephemerides of twelve eclipfes of Saturn by the moon, 
together with the tranfit of through the fun, and a calculation of 

ecliples for the two fucceeding years j one of which was omitted in Hecker, 
which was inclofed in a letter to him from of Hamburgh } fome 

copies of which he promifed to deliver to fome aftronomical observers. 

Mr. Hooke related, that had affirmed, that by rafping his apple# 

with a bread grater he was able to make almoft a third part more of cider than 
by the common way. He mentioned lilcewife an expedient of rafping thofe apples, 
much eafier by help of a cylinder covered with tin plates made of the form of a 
grater. Mr. Packer objected, that though by that means a third part more 
of liquor was obtained, yet the quantity of lees after fettling would be fo great, 
that little more clear cider would be made that way than by the common. 

November i. Mr. Henshaw, Vice-prefident, in the chair. 

There were produced a great many exceedingly fmall and thin pipes of glafy- 
of various fixes, fome ten times as big as the hair of a man’s head j others ten 
times lefs. Theie were made, in order to try a conjecture of Mr. Hooke pro- 
pounded to the Society, that the difeoveries, affirmed to be made by Mr. Leewen- 
hoeck, were made by help of viewing with a good microfcope fuch fmall pipes con- 
taining the liquor or water, in which thofe multitudes of exceedingly fmall inleCte 
or animals wriggling among each other are difeovered for that he alkdged, that 
the faid pipes being filled with liquors became themielves as it were magnifying. 

glafics. 
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glades, augmenting fuch bodies, as fwim in the faid liquor, on thole parts of the 
.faid pipes, which are farthcft from the eye-glafs *, for the pipes themfelves being 
looked on by the help of a very good microfcope, are made very large and confpicu- 
ous i and they again augmenting the oppolite parts by the refraction on their 
cylindrical furfaces double the effedt of a (ingle microfcope, as was very evident. 
But notwithilanding this there was no difcovery made in the liquor, that was 
made ufe of, which was onl^cpmmon pump-water, of any fuch minute animals. 
It was therefore ordered, that againd the next meeting pepper-water fhould be 
provided, and fome better microfcope than that made ufe of, that the truth of Mr. 
JLeewenhoeck!s adertions might, if podible, be experimentally examined, of which 
he had produced fo many teftimonies from fuch, as affirmed themfelves to be 
eye-witnedes. 

After chis Mr. Lbbwenhobck’s papers, which had been produced at the pre- 
ceding meeting, were read j four of which were teftimonials of two minifters, 
a public notary, and other perfons of good credit to the number of eight, of the 
truth of his former adertions concerning the almoft incredible number of fmali 
animals wriggling in pepper-water j fome of whom eftimated, that they faw ten 
thoufand, others thirty thoufand, .others forty-five thoufand little animals in a 
(ingle drop of water as big as a millet-feed. The two other contained an account 
of fome farther obfervations made by him with his microfcope ; one written in 
Dutch, and the other the fame tranflated into Latin by him ; the particulars of 
which were, 1. That the caufe of the blacknefs of Ethiopians is from the condi- 
tions of the pofes, that will not admit light. 2. Of young eels found in eels, 
arid of other lefier within thofe young ones. 3. That the blood of eels confifts 
of (mall long (harp pipes •, whence he conceived to proceed the noxious qualities 
qf eels blood to the eyes. 4. Of the eggs and manner of generation of , 

their lhapes in the eggs, and their manner of exclufion, how he differs from 
{Swammerdam, Ac. 5. That he Had fent over the atteftation of eight feveral 
credible perfons, who had attefted the truth of his adertions. 

* After the reading of tbcfe papers, Mr, Hooke was ordered to return the So- 
ciety’s thanks to Mr. Leewenhoeck, and to endeavour to procure farther dif- 
coveries from him by holding correfpondence' with him. And upon this occa- 
fion much difcourfe arofe concerning infe&s bred in water. Mr. Henshaw af- 
firmed, that he in May had often taken up with a China comb out of (landing 
water great numbers of fmali infedls not vilible but by the help of a microfcope, 
which were thereby found to be like a perch. 

Sir Christopher Wren affirmed, that he had often feen and taken out of 
(landing water a certain fmali infeft confiding of about twelve rings with horns 
before and behind, after the manner of earwigs. He remarked alio, that, as to 
the generation of eels, be had near twenty years before, upon the dide&ing of 
eels found them to. be viviparous, having feveral times taken the young ones 
out alive. 

Sir John Hoskyns produced a bottle of dinking fulphureous water, which he 

Y y 2 had 
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had received from Dr. Carter, who had a veffel of it brought from a very ftrong 
fulphureous well at Queen’s near Bath, in order to the farther examina- 

tion thereof. For this purpofe this, together with a bottle of Willow bridge 
water formerly brought in by Sir John Hoskyns, was recommended to the care 
of Dr. Mai>letoft, who was defired to put the fame in wide veflels well co- 
vered to keep off the dull, and in a warm air to be fuffered to corrupt and 
putrify, and then to be evaporated, to fee what fediment would be left. This 
putrefa&ion was defired, in regard, that, as Mr. Henshaw affirmed, many liquors . 
without putrefa&ion will wholly evaporate, which after putrefaction will leave a 
very great fediment behind ; putrefaction, as it were, letting loofe or unlocking the 
parts one from another. 

Mr. Hooke produced a piece of leather, which he had made in imitation of 
the impenetrable leather of the French. This was more fupple than the French 
leather ; and it, was judged, that the French had more wax in its compofitioft 
than this now produced.; and by the fmell the French feemed to be made of fome 
ingredients of a more pleafing fmell than this of Mr. Hooke, which fmelled 
more ftrongly of the boiled falad oil and bees-wax boiled together for an hour or 
two. This leather, though very limber, was found to hold water for fome time 
without being wet through : but whether it would hold fo. well as the French, 
farther trial was to be made ; as al ’o of fome other compofition for foaking the 
fkins in, that they might fmell. more like thofe from France, 

After this the third experiment was fhewn by Mr. Hooke; to verify the trtgjl 
of his former affertions concerning the exceedingly great curiofity of the new 
Contrived poife for examination of the comparative weight of liquors even to the 
hundred thoufandth part of their bulk : and it was before the whole Society evi* 
dently (hewn, that the eighth part of a grain would inanifeftly turn that fcalej 
and make it preponderate, in which it. was put; and fo move a body, that was 
about four pounds in weight, either upward or downward: Now there being in 
four pounds weight 176320 eight parts of a grain, it thence follows, T 7 6 \ T7r 
part of the weight of the water was thereby difcovered ; which is almoft beyond* 
imagination. And it was farther afi'erted, that this nicenefs might be as muclt 
farther augmented, as fhould be defired, or was neceffary for any manner of curious 
trials, which was done by making the poife fo much larger ; and that in fuch 
trials, where great quantities of liquors would be troublefome to obtain, it was 
demonftrated how a receptant-veffel fhould be contrived, that with fome ounces 
of liquor the examination might be made of a poife of ten, twenty, or more 
pounds in weight, even to the accuratenefs of the tenth part of a grain. And to 
make it evident, that a (mail alteration of the water would be made fenfible h Y 
tins poife, about the quantity- of two grains of fait was put into about two gal- 
lons of water; and it was apparent to all the fpctators, that the poife grew 
very remarkably lighter. The fame was alfo repeated ; and by a fecond trial 
with the like effect the fame was verified. Some further trials would have been 
made ; but it being late, the Society rofe, and left the farther profecution of 
thefe experiments to fome other time, 

November * 
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November 8 . The Society met at four in the afternoon, and the prefident 
being abfent, Mr. Henshaw, vrce-prefident, took the chair. ' 

The firft thing exhibited was the experiment charged on Mr. Hooke at the 
laft meeting, of examining pepper-water with hetter microfcopes and thinner and 
fijoall pipes. ..The fabric of the' microfcope for holding fuch pipes was new and 
more convenient and. expeditious for fuch examinations than the ufual forms, 
confiding wholly of pieces, which flid any ways very eafily, and would Hand 
fixed and fteady in any poflure, and, admit light to the objedt every way : by 
the comparing of which various ways of inlightening the objedt one might the 
mote eafily and certainly difcero the true fhape and conftitution of any body. 
But notwithftanding the pepper- mixture was very ftrortg,- being made of rain- 
water and whole black, pepper fteeped itr it for two ©r three days ; and notwith- 
ftanding the microfcope. was much abetter than thatlfhown at the laft meeting yet 
nothing of Mr.,l.EEWENHOEck’s Animals could be feen. Mr. Henshaw con- 
jedtured with a good deal of reafon, that it was very likely, that it might not now 
be a proper feafon for their generations : and he was feconded by. other obferva- 
tions, that the infedts in water, from which gnats are bred, and luch like, were 
obferved to be generated, only at certain feaion 9 : and : it was farther added, that 
a perfon* who had feen thefe animals in Holland the preceding fummer with a" 
microfcope of his own, couid not within a fortnight paft find any-fuelvin pepper- 
water made her«. 

Dr. Whistler conjedtured, that thefe finall imagined creatures might indeed be 
fiqthing elfe than the fmall particles of die pepper fwimming in the water, and no 
infedts. But Dr. Mapletoft anfwered, that Mr. Leewenhoeck affirmed, that 
lie had fhewn them both alive and dead} dead, when he put vinegar to the pepper- 
water. However Mr. Hooke upon examining the faid water in the pipe with a mi-- 
crofcope found a vaft quantity of fmall dull of pepper moving up and down in the 
water. . ; ; / 

He then (hewed a way, of meafuring the.bignefs of any objedt feen through 
the microfcope, which was by opening the other eye, and feeing fome other ob- 
jedt with the left eye, whilft the : right eye fees the objedt through the micro- 
fcope : and it was evident, that a pipe not bigger than a pig’s briftle appeared a 
cylinder of about three inches diameter: and it was fuggefted, that there was' 
ibme hope of producing at the next meeting a microfcope, that would mag- 
nify much more, and mrfke the parts of the objedt more diftindt. 

Mr. Hooke produced 1 a fecond trial, which he had made upon feather, for- 
rendering it impervious to water. This was a piece of wafhed leather well foaked 
in a compofition of wax and oil of turpentine boiled together. This was found 
very limber, and yet very clofe and impervious to water, the water, which was 
put into it, flipping from it Hite quickfilver on paper without finking into or' 
adhering to it. And it was conjedtured, that this might perform much the fame 
elfe' 1 with that of the French invention. Mr. Hesshaw conceived, .that fperma. 
eta. vhite wax, and pomatum being mixed with the compofition nbovementioned* 
mif/.c consolidate and toughen the faid' mixture. 

3 Upon 
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Upon reading what difeourfe had parted in the meeting of October 24, about 
cider and clarifying liquors, feveral fuggeftions were added to the former. 

Mr. Henshaw affirmed, that there was a wine made by the juice flowing from 
the ripe grapes without expreflion, which was delicious and very clear, and there- 
fore called I’oeil de perdrix, or the patridge-eye ; but that it would not laft long, 
but was for prefent fpending, and prefently fit for drinking. 

Dr. Croune gave a description of vin de goutte to be much the fame. 

Mr. Henshaw affirmed, that moft of thofe fmall wines, though they were 
very pleafant at firft, yet were not of any long continuance, few of them out- 
lafting E after : but that thofe, which were more harfh and unflt for drinking at 
firft, were the lading wines. Thefe were made fO by the bruiting and prefling 
of the ftone, and the fteeping in them the hulk. That it was this fteeping of 
the hufk, that gave the rednefs to clarets ; and that the juice of the grape alone 
without fteeping was white and clear. 

Dr. Croune fuggefted, that wines clarified with milk, the lees being thereby 
precipitated, would not keep ; but that vintners draw them off for prefent fpend- 
ing •, as alio that vintners in their wines obferve to leave in them a 

flying lee, as they call it, being not perfectly clear, becaufe thereby the wines 
will drink quicker, and keep better. 

Upon mentioning Mr. Leewenhoeck’s obfervation about the generation of 
eels and infefts, it was related by Sir Christopher Wren, that the young eels, 
which he had formerly taken out of eels, were about the length and bignefs of 
fmall pins. 

Dr. Croune affirmed, that he had obferved a flow- worm vivaparous: 

That carps difletfted at Swallowfield near Reading in Berkfhire were found to be 
oviparous \ but the eggs with perfect young carps. 

Sir Christopher Wren faid, that he had taken out of a lobfter’s eggs a 
lobfter perfectly fhaped with claws, &c. and that water diflefted at the 

proper feafon of the year have young perfeftly formed within them. 

Dr. Grew remarked, that filk-worms eggs had the worm within them to be 
feen through the ihell. 

Mr. Hooke affirmed, that he had feen them come out of them alive, and 
the reft of the ihell remaining to ftick to the place, where it was firft kid. 

Mr. Henshaw obferved, that all worms in nuts proceed from without by eat* 
ing a way into the kernel 3, which way in a fhort time clofeth up, but kaves be* 
hind it a kind of cicatrix. The like was affirmed of the worms in galk, oak- 

apples. 
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apples, and federal other excrefiencies of plants. It was observed, that all have 
either a hole in then), by which the worm hath eaten its way out ; or elfe the 
worm itfelf may be found in the middle of it. 

Dr. Croune remarked, that the chicken might be feen formed in the eicatri- 
cula of the egg, by the help of the microfeope. He was delired to ihew this, 
as foon as he could conveniently, st a meeting of the Society. He complaining 
of the defeat of microfcopcs for fuch ufes, Mr. Hooke fuggefted fome farther 
improvement of that inftrument by making ufe of the convexity of the furfaca 
of the liquor itfelf (put upon the plates of Mufcovy glafs) for augmenting the 
body within the liquor ; as alfo for augmenting the body beyond it. The fame 
might be done by fmall drops of fluids, that fall on the leaf of coleworts or any 
oiled or greafed fur face ; as alfo by the fmall drops at the end of fmall pipes, or 
flicking on fmall threads of glafs Or a Angle clue of filk, the faid globular tranf- 
parent bodies being viewed by the help of good microfcopes. Upon this occafion 
Mr. Hooke mentioned again his way, which he had formerly acquainted the 
Society with, of making microfeope -glafies with fmall drops of glafs made by 
melting up the ends of threads in the flame of a candle into a globular figure, and 
then grinding all away upon a flat except a very fmall fegment of the fpherule ; 
and fo made ufe of as of a plane common glafs, either for a Angle or compound 
microfeope. He was defired to {hew fome Ipecimen of this at the next meeting. 

Dr. Grew produced a piece of palmetto or cabbage-tree of Barbadoes, con- 
fiding of a gFeat number of cylindrical coats inwrapping one another, but loofe 
from each other. He was deAred to examine it, and lee, what information might 
be learned from it of the nature of vegetables. 

Mr. Hooke promifed to endeavour to procure fome of the \frood of that free 
from Mr. Hart. 

Dr. Crowe, by the recommendation’ of Mr. Boyle, propofed Mr. Oliver 
Hill as candidate; as Dr. Brown did Dr. Munckhausen, doCkor of law and 
a native of Dantzick; and Mr. Hook e did Mr. George E$it, Jon of Sir 
George Ent. 

Upon a difeourfe, which arofe concerning the water-pdife, Sir Christopher 
Wren deAred, that there might be drawn up a catalogue of experiments, that 
might be tried with that inftrument ; and Conceived, that it might be very ufeful 
alfo for examining of metals ; but he did not mention the method of doing this. 

Dr. Croune made an objeCkion from fome affertions of Galileo, in his 
book De Injidentibus Hutmdo : but upon difcourfing the matter it was found not 
to contradict any thing, that was aflerted by Mr. Hooke concerning the fame, 
but appertained to fome difputes about die quantity of water faifed by the finking 
of the poife. 

November 15. Mr. Hens haw, vice-preftdent, took the chair. 

The 
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The firft experiment there exhibited was the pepper-water, which had been 
made with rain-water and a fmall quantity of common black pepper put whole 
into it about nine or ten days before. In this Mr. Hooke had all the week dif- 
covered great numbers of exceedingly fmall animals fwimming to and fro. 
They appeared of the bignefs of a mite through a glafs, that magnified about an 
hundred thoufand times in bulk; and confequently it was judged, that they were 
near an hundred thoufand times lefs than a mite. Their fhape was to appear- 
ance like a very fmall clear bubble of an oval or egg form ; and the biggeft end 
of this egg-like bubble moved foremoft. They were obferved to have all man- 
ner of motions to and fro in the water ; and by all, who faw them, they were 
verily believed to be animals ; and that there could be no fallacy in the appear- 
ance. They were feen by Mr. Henshaw, Sir Christopher Wren, Sir John 
Hoskyns, Sir Jonas Moore, Dr. Mapletoft, Mr. Hill, Dr. Croune, Dr. 
Grew, Mr. Aubrey, and divers others ; fo that there was nb longer any doubt 
of Mr; Leewenhoeck’s difcovery. Notice was ordered to be taken of this dis- 
covery, and further trial was defired to be made upon rain-water alone ; and up- 
on rain-water, in which had been fteeped, wheat, barley, and other feeds and 
grains: as alfo that blood and feveral other liquors fiiould be after the fame man- 
ner examined. The fhape of the microfcope and the manner of examining 
the * * “. ... 

At a meeting of the Council % 

Mr Henshaw, Mr. Jonas Moore, Sir John Hoskyns, Dr. Grew, and 
Mr. Hooke were named a committee of the council for auditing the treafurer’s 
accounts for the year paft. 

It was ordered, that Sir John Hoskyns, Mr. HeNsIiaW, Mr. Boyle, Mr. 
Hill, and Mr. Hooke, or any three of them, be defired to go to the admini* 
ftratrix of Mr. Oldenburg, and make demand of the books and papers belong- 
ing to the Royal Society in her cuftody, efpecially thofe, which were already laid 
afide and fealcd up in a trunk as fuch : and they were hereby impowered to repay 
fuch reafonable charges, as the faid adminiftratrix had difburfed on the Society’* 
account ; and to give her a difcharge for what they Ihould fo receive. 


November 30. At the anniverfary election of the Society, 
The eleven members continued of the council were 


The lord vifcount Brouncker, 
The lord bilhop of Salifbury, 
Mr. Col wall, 

“ The entry of the minutes of this meeting in 
the Journal-book, vol. vi. p. n. breaks off a- 
bruplyhere: nor is there any entry of the mi- 
inutes of. any following meetings till that of De- 


Mr. Henshaw, 

Mr. Hill, 

Mr. Hoskyns, 

cember 6, 1677. 

x The date of which is omitted in the Couacil- 
book, vol. i. p. 282. 

Sir 
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Sir John Lowther, Sir Joseph Williamson, 

Sir Jonas Moore, Sir Christopher Wren. 

Dr. Whistler, 


*5S 


The ten new ones ele&ed into the council were 


Thomas Barrington, Efq; 
Dr. Grew, 

Henry Hall, Efq; 

Dr. Holder, 

Mr. Hooke, 


Mr. Charles Howard, 
Dr. King, 

Dr. Walter Needham, 
Sir Paul Neilb, 

Sir Robert Southwell. 


Out of thefe the following officers were chofen : 


Sir Joseph Williamson, prefident, 
Abraham Hill, E(q\ treafurer. 
Dr. Grew, } 

Mr. Hooke, $ 


Secretaries. 


Three eminent members of the Society died before this anniverfary elec* 
tion, Henry Oldenburg, Efq; Francis Glisson, M. D. and Francis Ver- 
non, Efq; 


Henry Oldenburg, Efq; who fometimes wrote himfelf Grubbendol, was a na- 
tive of.Bremen in Lower Saxony r , and for feveral years agent* for that republic in 
England with the long parliament, and the protestor Oliver Cromwell. . In the 
year 1656 he went to Oxford for the advantage of profccuting his ftudies *, and in 
June was entered as a ftudent by the name and title of Hettricus Oldenburg , Bremenfts , 
nobilis Saxo b ; at which time he was, according to Mr. Wood, tutor to Henry lord 
O’Brian eldeft fon of Henry earl of Thomond ; as he appears likewife to have 
been to Mr. Richard Jones, fon of the lord vifcount Ranalach by Catharine 
fifter of Mr. Robert Boyle. He continued at Oxford till April, 1657 * ; and foon 
after attended Mr. Jones to Saumur in France 4 , where they refided till the end 
of March, 1658 *. They were at Paris in May, 1659, and in March, 1660 r .; • 
and at Leyden in Auguft, 1661 *, but returned to England foon after, Mr. 


r Wood Fafti Oxon. toI. ii. col. 114. 

* In the letters to him from Milton, printed 
•among the Ep'ft. Familiares of the latter, Epift. 
14 and 18, he is ftiled Orator Bremenftum, 
a Milton in his letter to him from Weftmin- 
fter, June 25, 1656, Epift. 18, has this paftage : 
Secefum ftum tibi , quamnjis mibi fraudi Jit, tauten 
quo warn tibi eft <volu£tati, gratulor , turn itlam quo - 
que felici totem anirr.i tui , quern ab urbano <ucl <mbi» 
tlQ’ie a el otio ad fublimium rerum contemplation* m 
tam fa, lie poles attollere . Quid autem JcceJfus lie 

to'fcr at pra>tor librorum coptam, xefcio ; (jf quos 
tl/ic r, aft us et ftudiorum Jociot, eos fuopte ingenio /<?- 
4 us qjiavi di ciplin-i loci tales rJJ'e ex ftimern , rift f.rte 
oj dcfiderium. tqi iniquior fum ifti loco quia te dctincU 

vj?l. in. 


Ipfe interim rtSe animadvert is nimis illic mu It os efte, 
qui Jail inanijfimis argu fit's tam dinjina quam bu - 
mana containment, ne plane nihil age re *vi dean tur. 
dignum tot Jlipendiis , quibus pfftmo publico aluntur • 
Sed tu ifta meins per te j apis • 

* Wood, ubifupra. 

* Boyle’s works, vol. v. p. 299. 

d Ibid. & Miltoni Epiftol. Fa mil. fipift. 24 
Sc 25. 

e Boylb’s works, vol. v. p. 301* 

f Ibid. p. 301, 302. 

* Dr. Worthington’s letter to Mr. Hurt* 
lit, Sept. 5, 1661, printed among his Mjc*l». 
laities, p. 271. 


Z z 
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Jones, on the 1 ith of September, being admitted into the Society as a fellow, 
and fubferibing the obligation. In the firft charter granted to the Society, July 
15 h, 1662, and in the fecond, of April 2 2d, 1663, Mr. Oldenburg was ap- 
pointed one of the two fecretaries, Dr. Wilkins being the other; which office 
the former executed till his death. He began to publilh the Philofophical 
TranfaCtions on Monday the 6th' of March, 1 66-* h , and continued them to the 
end of June, 1677, without any intermiffion except for about four months from 
July 3d to November 6th, in the year 16 65, when the Society was difperfed on 
account of the plague ; during which he ftaid at his houfe in Pallmall Weftmin- 
fter, and carried on a correfpondence by letters with Mr. Boyle *, whofe Hijlory of 
Cold he was then tranflating into Latin k . The fame year Spinosa began a cor- 
refpondence with him ’, and feveral of his letters to Mr. Oldenburg are printed 
in his Opera Pojlbuma. 


In September 1666 the necelTity of his eircumftances, and his difappointment in 
the profit of the fale of the Philofophical 'Tranjaftions , on account both of the late 
plague and fire of London, made him follicitous of procuring fome place for the 
liipport of himfelf and his family ; for which reafon he applied to Mr. Boyle, 
that he in conjunction with the lord vifeount Brouncker and Sir Robert Mo- 
ray would recommend him for the poll of Latin fecretary to the Icing, if it 
fhould become vacant" ; upon which application the lord vifeount Brouncker 
as well as Mr. Boyle fliewed a great deal of zeal for his intereft, which he had 
ncgleCted for the fake of ferving the Society, having declined feveral advantageous 
olLrs of travelling with young noblemen abroad ", 


In 1667,' probably in the month of Auguft, he was committed prifoner to the 
Tower of London ; of which he gives the following account in a letter to Mr. 
Boyle, dated at London, September 3, 1667 °, “ I was fo ftifled by the prifon- 
“ air, that as foon as I had my inlargement from the Tower,. I widened it, and 

“ took it from London into the country, to fan myfelf for lome days in the good 

“ air of Crayford in Kent. Being now returned, and having recovered my fto- 
“ mach, which I had in a manner quite loft, I intend, if God will, to fall to 
*- my old trade, if I have any fupport to follow it. My late misfortune, I fear, 
will much prejudice me, many perfons, unacquainted with me, and hearing 
“ me to be a ftranger, being apt to derive a fufpicion upon me. Not a few 

“ came to the Tower merely to inquire after my crime, and to fee the warrant, 

in which when they found, that it was for dangerous defigns and practices, 
“ they fpread it over London, and made others have no good opinion of me. 
“ Incarccra audafler •> femper ali quid adharet. Before I went into the country, I 
“ waited on my lord Arlington, killing the rod. I hope I lhall live fully to- 
“ fatisfy his majefty and all honeft Engliffimen of my integrity, and of my real 
** zeal to fpend the remainder of my life in doing faithful fervice to the nation 
“ to the very utmoft of my abilities. I have learned, during this commitment,. 


•> See above, vol. ii. p. 18. 

1 Boyle’* works, vol. v. p, 332 & feqj. 
/* Ibid. p. 332, 336. 

1 Ibid, p.338, and 341, 34a. 


ra Ibid, p. 357. 

• Ibid. p. 358. 

• Ibid. p. 364. 
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“ to know my real friends p . God Almighty blefs them, and enable me to 
“ convince them all of my gratitude. Sir, I acknowledge and beg pardon 
“ for the importunities I gave you at the beginning.” The ftraitnei's of 
his circumftances obliged him to lay before Mr. Boyle, in a letter of Decem- 
ber 17. following S the fmallnefs of the confederation, which he had for the ma- 
ny fervices, which he performed to the Society, his correfpondents foreign and 
domeftic being no lefs than thirty at that time, and his income arifing from the 
Philofophical Tranfaflions , which was never more than forty pounds a year, now 
falling to thirty-fix. And in March, 1 66-J-, Dr. Ward, bifhop of Salifbury, 
expreficd to him great earneftnefs to fee him provided for with a recognition for 
his labours for the Society, which 1 is lordfhip faid he would move in the coun- 
cil, being afhamed for his own parr, that he had been fo long negledted, who 
had for fo many years fpent all his time and pains in the Society’s bufinefs, with- 
out any confideration for it \ Accordingly on the 27th of April, 1608, he had 
a prefent made him by the order of the council ; and on the 3d of June, 1669, 
a lalary of forty pounds a year allowed to him. 


, In 1671, he publifhed in 8vo. an Englifh tranflation from the Latin original, 
printed in Italy, of A Prodromus to a Viffertaticn concerning Solids naturally con- 
tained within Solids : laying a foundation for tke rendering a rat, onal Account both of 
the frame and the federal Changes of the Mafs of the Ear:h : as alfo of the various 
Produblions of the fame: by Nicolaus Steno. In 1675 and 1676, he was at- 
tacked on account of the Pbilofopbical Tranfadlions by Mr. Hooke, but was juf- 
tified by a declaration of the council of the Society * ; to which his correfpondences 
in various parts of the world were of the utmoft importance. The method, which 
he ufed, to anfwer the great number of letters, which he received every week on 
a variety of fubjedts, was to make one letter anfwer another ; and never to read 
a letter before he had pen, ink, and paper ready to anfwer it immediately: fo 
that the multitude of them never cloyed him, or lay upon his hands '. He died 
• fuddenly in September, 1 677 u , at Charleton near Greenwich in Kent, and was inter- 
red there \ Hiswife, daughter and only child of Mr. John Dury, adivinewell 
known for his attempts to reconcile the Lutherans and Calvinifls, brought him a 
portion of four bundled pounds y , and an eftate in the marfhes of Kent worth fixty 
pounds per annum*; and died before September, 1666*. At his death he left 
two children by her, a fon named Rupert, from his god-father prince Rupert ; 
and a daughter Sophia b ; to each of which children he left a paper of excellent 
admonitions and directions for their conduct in life c ; as likewife a third, intitled,.' 


p In a letter to Mr. Boyle cf December 24, 8 See al ove. 

1' 67, pi in ted in Boyi.e\ works, 10I. v. p. 377. 1 Dr. L 1 ^ter’s journey to Paris, p. 7$, 79. 

Mr. Oldenburg mentions, that Dr. Sydenham 0 Life of the honourable Mr. Boyle, p. 1 14, 
was the only man, that he had heard of, who, edit I ondon, 1 74 , 8vo. 

4 ‘ when 1 , fa s he , was fhut up, thought lit (Ciod * Wood, ubi Juira . 

“ knows without cauie' to rail agar.lt me; and 7 Boy i. e’s works, vol. v. p. 358. 

•’ that was luch a coward, as afterwards 10 difoun z Wood, ubi f'uf ra 

“ it, though undenable. J contefs. that wah fo . • Boyle's works P-358. 

“ mean and unmoral a Ipni*. I cannot well aiioct- b Wood, ubi jufrei. . ^ 

“‘.-ate.”. . c Thole to his daughter are dated Pallmall, j 

Ibid.p. 373, 376. . *■ Ibid. p. 38. Oiflober 16, 1672. 

Z z 2 Some 
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Some Con/iderations left and recommended by H. Oldenburg to his dear Wife Do ro- 
Catharina Oldenburg : which feveral pieces are ftill extant in manufcript. His 
fon was living in 1717, when the council of the Royal Society, on the 28th of 
March, ordered him a prefent of ten guineas, in confideraticn of his father’s fer- 
vices to it. 1 he minutes of the council- book of September 13, 1677, mention 
Mr. Oldenburg’s widow, and thofe of a fubfequent council (tile her his admi- 
niftratrix. 

Francis Glisson, M. D. was fecond fon of Mr. William Glisson of Ratn- 
pifham in Dorfetfhire, fecond fon of Mr. Walter Glisson of the city of 
Briftol d . He was educated in Gonvil and Caius College in the univerfity of 
Cambridge, where he took the degrees of batchelor of arts, in 1620, and that 
ef mafter, in 1624% and became fellow of his college. Odtober 25, 1627, he 
was incorporated mafter of arts in the univerfity of Oxford j and having taken 
the degree of do&or of phyfic in 1634, was afterwards appointed regius profeflor 
of phyfic in that of Cambridge, in the room of Ralph Winterton, M. D. 
Auguft 1, 1634, he was admitted candidate of the college of phyficians in Lon- 
don, and in September 30, the year following, fellow of it, and in 1639 was 
chofen ledfurer of anatomy in it . During the war between the king and par- 
liament he pradifed phyfic at Colchefter, where he refided during the fiege of 
that town in 1648 *, being an .inhabitant of the parifh of St. Mary at the Walls h * 
but afterwards removed to London. In 1 654, he publilhed in London in 8vo, 
his Anatomia Hepatis : cui pramittuntur quadam ad rem anatomic am univerfe fpec - 
tantia : & ad calcem operis fubjiciuntur nonnulla de lymphadubtibus nuper repertis . 
This work, which was formed from his lettures read at the College of Phy- 
ficians, contains a more exaft defeription of the liver and its feveral veflels, than 
had been given by any anatemift before : and befides the difeovery of the capfukt 
communis or vagina porta, and an excellent account of fanguification, acquaints 
us how by the continual concodtion of the blood the bile is neceffarily produced 
and feparated from the blood, with the reafons of its bitter tafte. In the piece 
de LympbaduEIibus fubjoined. Dr. Glisson gives an admirable account of them and 
of the fuccus nutritius , with the manner of its conveyance, and conjefl ures about 
the ufe of the fpleen and glands. In 1655, he was chofen one of the eledts of 
die College of Phyficians, and afterwards prefident thereof, in which poll he con- 
tinued feveral years '. He was one of the earlieft members of the Royal Society, 
being propofed February 13, and eledted on the 6th of March, i 66 h His 
Traffattts de Natura fubflantia energetica, feu de via vita mtura ejufque, tribus primes 
facultatibusy was printed at London, 1672, in 4to. as his Trablatus de Ventriculo 
& Intefiims : cui preemit titur alius de partibus contimntibus in genere , & in fpecie de 
iis abdominis, was at Amfterdam, 1677, in 4to. He publifhed likewife in con- 
junction with Dr. George Bate and Dr. Ahasuerus Regemorter, the treatiie 

* Wood, Faft. Oxon. vol. i. col. 238, 2d edit. * The hiftory and antiquities of Colchefter : 

London, 1721. by Philip Moramt, M. A. b. 1. p. 6j. 

• From the Regifter of the univerfity of Cam- h Ibid. b. 2. p. 4. 

bridge. * Dr. Goo dal’s epi (lie dedicatory to his Hf- 

_ f From the Regifter of the college of phyfi- torical Account of the College of Phyfcianj, itfe. 
can s . edit. London, 1684, in 4m. 
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ie Racbetide five Mcrbo puerile , qui vulgo the rickets dicitur : printed at London* 
1650, in 8vo. He died in a very advanced age in the parffh of St. Brides in 
London k , O&ober 14, 1677'. Several of his original manuferipts are in the 
library of Sir Hans Sloane, Bart, now part of the Britijb Mufeum. 

Francis Vernon, Efq-, was defeended from a good family in Worcefterfliire, 
and born near Charing-Crofs in the parilh of Siint Martin’s in the Fields in the 
city of Weftminfter about the year 1637. He was educated at Weftminfter- 
School, and thence eledted to Chrift-Church in Oxford, in 1654°, where he 
took the degree of batchelor of arts, January a 8, 165!“, and that of mailer, 
July * 7 » 1660 °. His abilities in Latin poetry are evident from a poem of his in-* 
titled Oxonium Poema , printed at Oxford in 1667, in 4to. but incorrectly on account 
of his abfence. He was fecretary to Mr. Ralph Montagu, afterwards duke of 
Montagu, when the latter was fenr, in 1669, ambafiador extraordinary to Lewis 
XIV. of France. During his refidence in France Mr. Vernon was very lerviccable 
by his correfpondence to the Royal Society, to which he was propoled as a candidate 
by Mr. Oldenburg on the 24th of April, 1672, and elected oft the 2 2d of the 
month following, and admitted on the 12th of June upon his return from. 
France. A ftrong difpofition, which he had very early to travelling, led him to» 
undertake a voyage into the eaft in 1675 ; whence he wrote a letter to Mr. Ol- 
denburg, dated January 10th, 167^, giving a Ihort account of fome of his 
obfervations in his travels from Venice through Iftria, Dalmatia, Greece, and the 
Archipelago to Smyrna, whence' this letter was written, which was foon after 
publiihed in the Pbilofopbical franfadlions p . In another letter written from 
Athens to James Crawford, Efq; the Englilh refident at Venice % he men- 
tioned, that he had well examined the ruins of the temple of Delphi and all that 
was remarkable at Thebes, Corinth, Sparta, Athens, &c. and had clambered up 
mod of the mountains celebrated by the antients, as Helicon, ParnafTus, &c. 
That he had fpent fome time on the banks of the river Alpheus, where he fearched 
with much diligence for the Stadium Olympicum, but could not find any veftiges 
of it but that the pleafantnefs of that river was a fufficient reward for his pains : 
that Athens had about fix thoufand inhabitants, and Sparta five thoufana; but 
that at Corinth there was nothing but utter defolation, except the caftle, which 
was of a prodigious bignefs, built on a hill above the city, which then fcarce de- 
ferved the name of a village : that he had particu'arly obferved that place of the 
ifthmus, where a communication between the two feas had been intended tq be 
made : that his fellow-traveller Sir Giles Eastcourt died on the plains of So- 
lona, as they went to Lepanto, which place Sir Giles could not reach ; for hi* 
fever growing more violent with an unquenchable thirft, and he having nothing 
but water to drink, died on the third day after he fell fick. Mr. Vernon’s 

k Wood, ttbi fupra. • Id. ibid. col. 1-28. 

1 From a MS. note of Dr. Waite* Chares* f Vol.xl. n° 124. p. 575. for April 1676. 

tom on the lift of the members of the college of ? Mr. Crawford gave an account of this let* 

phyficiansin thePharnsacopceiaLondrnenf. printed ter in one to Mr. Oldenburg, dated at Venice, 
at London, 1677, in fol. January 17, 1674, and inferted in the fupplemeot 

“ Wood Athen. Oxon vol. ii. col. 539, to the Letter-books, vol. ii. p. 427. 

• Id. FaftiOxon. vol. ii. col. 115. 
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journal of his travels is extant among the papers of the Royal Society, being found 
among thofe of Dr. Hooke, as appears from a letter of Dr. Richard Mead 
to the Revd. Mr. Edmund Cheshull r . This journal, which contains only Ihort 
and imperfedt notes, but a great number of infcriptions, begins at Spalatro, July 
8, 1675, and ends at Ifpahan, September 14, 1676. The advantage, which 
Mr. Vernon’s travels might have been of to the public, was prevented by his 
unfortunate death near Ifpahan in Perfia in a .conteft with fome Arabs about an, 
F.nglifh pen knife, which he refufing to give them, they fell upon him and cut 
him to pieces. His body being conveyed to that city was interred there*. 

’ x)iceml/er 6. Sir Joseph Williamson, prefident, in the chair. 

The minutes of November 22, having been read gave occafion of. much dif-. 
courfe concerning the hydroilatical experiment, which had beenfhewn at that 
meeting, viz. in order to the clearing of fome doubts and anfwering objections; 
and further experiments after another method had been made at- this meeting, if 
the apparatus, which was ready, had not been accidentally broken at the, fitting 
down of the Socic ty, which was therefore to be prepared anew againfi: the next 
rpeeting. • ■ , . 

" r * 

Mr. Hooke then flawed two microfcopical experiments, which hebadpro- 
mifed at the preceding meeting. , 

The firft was a farther improvement of the compound microfcope, whereby 
he flie wed thofe lmall infeds in, pepper- water very much more magnified and-, 
more clear than' they appeared the day before ; which was done by making the, 
objed-glafs of a much fmaller fphere than the daft, ,vyhich was viewed by leveral 
ot the perfons prefent. . ■ ‘ 1 ; • 

The fecond was a new fort of fingle microfcope, wherewith he exhibited to the 
prefident himfelf, and afterwards to molt of the members prefent, the fame little 
creatures fwimming to and fro in the pepper-water contained in the fmall cane ; . 
and made them fo vifible, that ail, who looked through the faid microfcope, 
though they had not been accuftomed to the ufe of glafies, yet difcoveied them fo 
plainly, as to be able to difeover their figures, magnitudes, and motions. And 
all concluded the appearance this way to be much more clear and diftindt, than it 
was the other way by the double microfcope, though that was one of the beft of 
that kind. 

Mr! Hooke did not now give a deferipcion of. his fingle microfqope, as hiding 
fome farther improvements thereof to exhibit in fome of the following meetings, 
undertaking to make the fame to magnify objedts a thoufand times more than 
this; though this, corifidering the clearnefs, magnified about a thoufand times more 
than the common microfcopes. He was defired to profecute thefe improvements 

■' Dated Crutched Fryars, July 15, 1709.: * Wood, Athen. Oxon. col. 600. 
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with what expedition he could, and to prepare a letter to Mr. Leewenhoeck, 
againft the next meeting. 

Mr. Windham formerly propofed by Sir John Hoskyns was put to the 
ballot, and chofen without ady negative, there being twenty-four fellows prefent. 

Sir Peter Colleton was propofed candidate by Sir Peter Wyche : And,. 

George Wheeler, Efq; by Mr. Charles Howard. 

Dr. Thomas Gale, Dr. Robert Plott, Thomas Smith, B. D. being 
without, were called in, and having feverally read and fubferibed the engagement 
in the Charter-book, were by the prefident admitted fellows. 

Dr. Grew read fome parts of a difeourfe, which he had compofed concerning 
flowers; and Ihewed the delineation of things taken - notice of by* him for that 
purpofe. 

It was moved, that he would print this difeourfe; and Dr. Wallis mentioned, 
that it was proper to print all of that kind in quarto, that they might be bound 
together. 

A letter from Paris to Mr. Bernard, and by him communicated to and tranf- 
lated by Mr. Hooke, was read, containing feveral remarkable informations con- 
cerning philosophical, mechanical, and other fubjefts of learning '. 

Capt. Langford’s paper about hurricanes prefented to the Society by Sir Ro- 
bert SotTTHWELL'was read, wherein he gave an account, firft of the occafion of his 1 
Coming to the knowledge of foretelling hurricanes ; which was his kindnefs to an 
Indian, whom he had in his power, and who afterwards died in South * *. 
Secondly, of the figns and prognoftics of hurricanes, and the great benefit, 
which he had thereby of preferving fhips at lea, and goods at land. Thirdly, 
his conje&ures concerning the reafons and caufes of thefe wonderful and violent 
ftorms. 

Sir Robert Southwell having defired, that the Society would furnifh hirrr 
with fome farther queries pertinent to that purpofe. Sir John Hoskyns, Mr. 
Hill, and Mr. Hooke, were defired to draw up fuch as they could think of 
for that inquiry. 

‘ Dr. Wallis remarked, that in the earthquake, which happened at Oxford in 
the year 1665, he had obferved a very conftderable and fudden fall of the baro- 
fcope, though he himfelf did not obferve the concurrent accident of the earth- 
quake. 

Mr. Hooke affirmed, that he had for fifteen or. fixteen years paft cpnftantly 

* Letter-book, vol. tfii. p. 16. 
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obferved the barofcope, and that he had always found* that in the faid inftrur 
tnent the quickfilvcr was always exceedingly low, and fell to that ftation very fud- 
denly, whenever any confiderable ftorm of wind and rain had happened in that 
time. And that whenever the quickfilver was obferved to fall fuddenly very low, 
it had always been a forerunner of a very great ftorm fuddenly to follow, fome- 
times within twelve hours ; and therefore he hoped, that this inftrument might 
be of very good ufe at fea, in order to the foreftiewing an enfuing ftorm. 

He alfo mentioned, that he had an hypothefis, by which the phenomena of the 
barofcope would be more clearly and diftinftly made out than by any, which he 
had hitherto heard of ; viz. of dividing and diftinguilhing the two principles or 
caufes, which aftuate the faid inftrument, from which diftin&ion it would be eafy 
to (hew the reafon, why at different times the fame hight of the quicklilver fore- 
lliews different conftitutions of the weather. 

Dr. Wallis obferved, that it would vary with keeping j but Mr. Hooke 
was of a different opinion. 

Mr. Hooke upon this occalion acquainted the prefident and Society, that he 
had a barofcope making, which would make the alteration of the preffure of the 
air as evident, as fhould be defired ; and that inftead of two inches or thereabouts, 
which was the difference, that is ufually obferved between the higheft and lowed: 
altitude of the, upper furface of the quickftlver above the lower, he could by this 
make that difference two feer, or two yards, or two fathoms, or piore, if it fhould 
for any ufc be found neceffary. 

Dr. Croune related, that Sir Peter Colleton had taken care to fend fcvqral 
barofeopes to Barbados, in order to examine, whether they would be of any ufe 
for the foretelling the feafons and mutations of the weather, as they are found to 
do in England, efpecially concerning hurricanes. 

Mr. Oliver Hill made fome queries concerning the ufe of quickfilver and fpirit 
of wine in the making of the barofcope ; and it was anfwered, that quickfilver was 
made ufe of by reafon of its great weight, and fo diminifhing that inftrument from 
thirty-five feet to thirty inches : and fpirit of wine, by reafon both of its eafinefs 
and readinefc bf expansion, and alfo of its exemption from freezing. But he not 
thinking thefe fufficient reafons explained a theory, which he had of their ufeful- 
nefs in that inftrument deduced from fome chemical principles pf his own, where- 
by he endeavoured to Ihew the reafon of all the appearances. 

Mr. Abraham Hill queried, from what caufa it was, that the quickfilver 
and tube being well purged of air, and the experiment being made with great 
care, the quickfilver had been found to ftand tp the hight of feventy inches, con •• 
trary to the received theory of the gravitation of the air. 

To which Mr. Hooke anfwered, that though by fuoh diligence and care as he 
had mentioned, he had made the quickfilver tP ftapd at that hight; yet even 

then. 
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then, if any confiderable jog or (hake were given to the tube, in which the quick- 
filver was fufpended, the quickfilver would leave the top of the tube, and fall to 
the hight of thirty inches, or thereabouts, according as the ftandard of the quick- 
filver was at that time : and he added, that this fecond fufpenfe depended upon a 
fecond caufe, which he had formerly explained in a difcourfe to the Society. 

Mention was made, that Dr. Wallis had formerly faid fomethingon this fub- 
jeft i and it was defired, that inquiry might be made concerning it. 

The prefident inquiring what experiments were defignedfor the next meeting, Mr. 
Hooke undertook to have the hydroftatical experiment ready ; as alfo a farther im- 
provement of the microfcope. 

It being late, the Society rofe, and waited on the prefident to his own houfe. 

j 

December 1 3. The prefident in the chair. 

Mr. BarAington and Mr. Hall were fw6rn of the council. 

Dr. Grew was fworn fecretary. 

Sir Peter Colleton was eledted by the fuffrages Of twenty-fix members with- 
out a negative. 

John Herbert, Efq; propofed candidate at the laft meeting by Dr. Whistler, 
was cledtcd. 

The minutes of the laft meeting were read ; whereupon a debate arofe concern- 
ing the caufe of the phenomena of the barometer : and whether the fame hight 
of the quickfilver always forclhews the lame conftitution of weather. 

Dr Holder related, that Dr. Vosstus had endeavoured to give a reafon of 
of thofe appearances from the different natures of the air blowing from the fea or 
from the land ; and that the former were light and the latter heavy. 

Mr. Hooke explained the manner how the air at fometimes preffed more, 
fometimes lefs ; and that was from the real accefs and accretion of vapours raifed 
up in the form of air * which, whilft intimately mixed with the air, might aug-i 
men: the bulk, as alfo the fpecific gravity of the Sir fb long, till by a fecond fort 
of vapours all thofe others become precipitated or condenfed into the form of wa- 
ter, whereby the air, out of which they are fepRrated, become lighter in fpecie ; 
and alfo the altitude of the aereal cylinder becomes lower : for the gravitation 
of any fiuid upon an equal bottom of the containing veffel is always in a propor- 
tion compounded of the fpecific gravity of the fluid itfelf ; and fecondiy, of the 
perpendicular altitude of the faid gravitating fluids. This he affirmed he had 
made out formerly to the Society by many experiments, as their Journal book 
would fhew. 

Vol. III. A a a To 
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To this Sir Jonas Moore agreed, and explained the fame in a tun filled with' 
liquor, wherein the gravitation or preflure againft the bottom, or any part there- 
of, was always equal to the weight of a cylinder, equal to the bottom of that li-i 
quor, where it touches the body. 

Upon this Dr. Whistler made feveral objections ; but upon the farther ex- 
plication of the manner of making the experiments, he was fatisfied with the 
theory. 

Dr. Grew alledged, that he had formerly propofed a theory of his own, of ex- 
plaining the preflure of the air by the diflolution of falts, wherein his fuppofition 
was, that the faid falts before diflolution weighed more (that is, augmented the 
preflure of the air) and after diflolution lefs (that is, diminilhed the preflure of 
the air.) This was not debated, becaufe he promifed to bring in his theory, as 
he had formerly read it in the Society, at the next meeting. 

Whilft this was difcourfing, Mr. Wheeler was put to the ballot, and ele&ed 
by the fuffrages of thirty members without a negative. 

Sir Jonas Moore related, that Mr. Town ley had made obfervations of the 
barometer at Townley in Lancafhire for feveral years, and that the fame alte- 
rations had happened, which at the fame time had been obferved at London. 

He remarked likewife, that he had himfelf obferved the fame at Tangier for 
a whole year, and had not found the difference of altitude more than one inch 
all that time in that place ; whence the greater conftancy of the weather of thait 
place was argued, and that the preflure of the air was not the fame in all part* 
of the earth, but in fome places always more, in fome always lefs. 

Sir Christopher Wren, upon the difcourfing of the various preflure of the 
fea and land-winds, propounded Bermudas as a very convenient place to have 
trials made of the mutations of the barometer, the feafons there being very tem- 
perate, and the ifland lying encompafled on every fide with the fea, and very far 
from any land. 

Mr. Hqok.e* related, that he had been informed by Sir Jonas Moore, that 
obfervations were then making in another ifland more conveniently fituated for that 
purpofe, viz. in St. Helena, on the other fide of the line. 

Sir Jonas. Moore confirmed this; and added, that the hight of the mercur 
rial cylinder there had not exceeded fix inches. 

The prefident thought upon the whole matter, that it was very proper, that ob- 
fervations of this kind (hould be made in as many parts of the world as could be 
procured; and that all experiments of this kind wherefoever made, and by what- 
soever contrivance, whether by mercury, water, or any other liquor, and whe- 
ther by a plain or a wheel barometer, or by any other more compounded, inftru- 
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ment invented for that purpofe, (hould be reduced to one ftandard of inches and 
parts : and that, together with fuch obfervations, care fhould be taken to ob- 
ferve and regifter the various conftitutions and mutations of the air, that happen 
at thofe places ; viz. the quarter and ftrength of the wind, the tranfjparency and 
opacity of the air •, as alfo its prefent conftitution as to heat anjl cold, drynefs and 
moifture, cloudinefs and clearnefs, and the like; that fo from the comparing of 
thefe feveral obfervations together, a theory might be made of the faid mutations 
grounded upon obfervations and experience, the fure guides in all inquiries of 
this nature. 

And whereas Mr. Hooke had read in the minutes of the laft meeting, that he 
had contrived a barometer, by which an infinite number of fmall mutations of the 
air might be difeovered, which would be wholly invifible, and infenfible by the 
more common air-poifes, the prefident advifed him, that whatever the contriv- 
ance was, he (hould reduce it to a certain ftandard of inches and parts, as deci- 
mal, centefimal, or thoufandth parts of inches. 

Upon this it was affirmed, that Sir Jonas Moore had kept an account for 
fome time of thefe mutations; as Mr. Townley had alfo done for a longer 
time. 

Dr. Croune affirmed, that he had alfo made fome obfervations of this kind, 
and kept an account thereof. 

The like was affirmed by. Mr, Hooke. 

r- 

It was likewife aflerted, that Dr. Wallis, and feveral other members of the 
Society had -done the like ; which obfervations, it was hoped, would in time be 
all colledted into the regifiers of the Society as the proper place, where all mat- 
ters of this kind might be kept upon record. 

Mr. Oliver Hill thought, that it was going very much about to begin with 
experiments and with theory, and affirmed, that he had, upon what had palled 
at the laft. meeting made feveral animadverfions, whereby he had, from a theory, 
of which he was mafter, of the nature of the air and of mercury, and from prin- 
ciples of his own invention, plainly (hewed the reafon of all the experiments, which 
had, been exhibited and difeourfed at that meeting, and why things happened lo 
and not otherwife •, and that by his faid theory, he could not only explain thofe 
there produced, but all others whatfoever of that kind •, particularly thole about 
the animals in pepper-water, and the experiments of the water-poifes : and that, 
if the Society thought fit, he would, at the next meeting, bring in and read his 
faid animadverfions and theories : which the prefident defired him to do, although 
he was acquainted, that the method and bufinefs of the Society were very different 
from thofe which he propounded ; it being their aim rather to be directed by the 
operations of nature, duly obferved, than by theories not built upon a fufficient 
and unqueftionable foundation of obfervations and experiments. 

A a a 2 Mf- 
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Mr. Hook b then {hewed the experiments appointed for this meeting } and the 
firft was an improvement of the Angle microlcopef, by which the little animals 
were exhibited much more magnified and very much plainer, though to fome 
perlbns they feemed not fo plain •, the reafon of which was to be aferibed to fome 
otherwife imperceptible defetts of the eye. 

His fecond experiment was of a water-poife, whereby the difference of the fpe- 
cific gravity of liquors was maniftfted by the finking of the neck of a poife into 
the fluid examined, not at all making ufe of feales, as in the former experiments. 
And the nicenefs and curiofuy of this inftrument was fhewn to proceed from 
the very great difference between the bulk of the poife under the fluid, and the 
fmallnefs of the fenfible part of the neck, which might be made as one thoufand, 
or ten thoufand, or an hundred thoufand to one •, and confequently that the dif- 
ference or alteration of the fpecific gravity of any liquor examined thereby might 
be dilcovered, though it were altered but 1,000, or 10,000, or 100,000 part of it. 

Dr. Croune conceived, that the fame thing might be difeovered by the help 
of a large beam weighing a great quantity of fuch a fluid. But it was fhewn, 
that it was wholly impoflible to come any thing near that exa&nels with any fuch 
beam, though ever fo curioufly made, becaufe the great weights, that muft be 
put into the feales of the faid balance, would, if the edges of the middle pin of 
the beam were very fharp, not only flatten them, but fink an impreflion into 
the holes thereof } and that whereas half an ounce poffibly would be reqyifite to 
turn the molt exad beam, when charged with two hundred weight at an end, io 
this half a grain would produce the fame effed. 

Dr. Crovne alfo urged, that this was the fame with the common water-poife. 
But Mr. Hooke fhewed wherein it differed * namely, that whereas the moft ex- 
ad of that kind, that he had hitherto feen, would not diftinguifh to a much 
fmaller quantity than about an hundredth part of the bulk* this would do to an 
hundred thoufandth; which was a thoufand more exad. And, fecondly, that 
whereas that did it only indeterminately, and without any refped to the fpecific 
gravity by uncertain divifions •, this was defigned to define and determine that al- 
fo, by giving the proportion, that the faid alteration had to the whole. 

This was the third inftrument of this kind, which had been produced to the So- 
ciety by Mr. Hooke. And the reafon, which he gave of his fo doing, was, that 
ip was not his defign or intention to load or trouble the Society at their meet- 
ings with a confuted enumeration of experiments of one kind, which might be 
made with every one of the faid inftrument •, that being only the work of a la- 
bourer or operator to perform, when once the inftruments were contrived, and the 
method chalked out. But his defign was rather to improve and increafe the 
diftinguifhing faculties of the fenfes, not only in order to reduce thefe things, 
which are already fenfible to our organs unaftifted, to number, weight, and meafure, 
but alfo in order to the inlarging the limits of their power, fo as to be able to 
do the fame things in regions of matter hitherto inaccefiible, impenetrable, and 
imperceptible by the fenfes unaftifted. Becaufe this, as it iniarges the empire * 
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of the fenfes, fo it befieges and ftraitens the recedes of nature : and the ufe of 
thefe, well plied* though but by the hands of the common foidier, will in a fhort 
time force nature to yield even the moft inacceffible fortrefs. 

And of this kind were all thofe inftruments, which he had finee the laff meet- 
mg of the Society endeavoured to explain and Ihew to them. Such were the mi- 
crofcopes, which he had there exhibited, which would as much exceed the com- 
mon ones, as they did the naked eye ; and confequently were an improvement 
of that fenfe, which is the moft fpiritua! of all the five. Such were the water-poifes 
newly explained : and fuch was the barometer, which he was now preparing •, for 
that thereby multitudes of mutations of ithe preflure of the air, which were whol- 
ly imperceptible to the common barometer, would by it be difcovered. And to 
(hew, that this was not purely conjectural, he affirmed, that by an inftrument of 
this kind he had difcovered fuch mutations and motions in the atmofphere, as 
were very furprifing and very fignificant ; fuch as the tremulous motion of the 
faid barometer before a great ftorm enfuing, which could in no refpedt be afligned 
to any lhaking of the houfe from wind, or the paflage of carriages near the place, 
which was purpofely taken notice of. 

The experiment propounded by Mr. Hook* for the next meeting was in order 
to explain the phenomena of the gravitation of the air, and the differences there- 
of caufed by the rifing of vapours from the earth ; concerning which he affirmed, 
that he had fhewn feveral experiments, and he fuppofed, that they were in the 
Regifter-books of the Society : but notwithftanding there having been much de- 
bate concerning that matter, and feveral perfons there prefent not being well fa- 
tiafied concerning the manner, reafons, and fignification thereof ■, it was judged 
Convenient, that it fhould be prepared by the operator. 

Deamber 19. At a meeting of the Council were prefent 


Sir Joseph Williamson, 
Sir John Lowther, 

Sir Paul Neile, 

Sir Robert Southwell, 

Sir Christopher Wren, 

Sir Jonas Moore, 

Sir John Huskyns, 

Mr. Charles Howard, 

Dr. Holder, 

Dr. Whistler, 


prefident. 

Dr. King, 

Me, Hbnshaw, 

Mr. Hill 
Mr. Hall, 

Dr. Grew, 

Dr. Walter Needham, 
Mr. Colwall, 

Mr. Hooke. 


It was ordered, that what experiments Khali be undertaken by the curators fhall 
be propounded a fortnight before the fhewing thereof, that objections, anfwers, and 
confirmations may be timely thought of : and 

tf 

That the curators or any other perfon fhewing an experiment to the Society 
/hall explain the feme, and ihew the defign and ufefulnefs of it. 

z A de- 
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A debate about making collections out of the Regifter and Journal-books, in 
order to print them, was ordered to be refumed, when the papers and books are 
recovered by the Society. 

Both the fecretaries were ordered to be employed in taking the minutes at the 
meetings ; but thefe minutes to be drawn up fair for the amanuenfis to enter by 
one, who is alfo to read them. 

It was ordered, that a common letter be drawn up by the fecretaries againft the 
next meeting of the council : that all letters to the fecretaries be for the future 
inclofcd in a paper to the prefident. Sir Joseph Williamson, his majefty’s prin- 
cipal fecretary of ftate : and 

That all letters received be palled into a book, as they are received *, and that 
fuch of them as fhall be thought fit, (hall be fairly copied out into the Letter- 
book for that year. 

December 20. Mr. Henshaw, vice- prefident, in the chair. 


The minutes of the meeting of the 13th inftant were read ; and the vice-pre- 
fident defired, that the experiment of the fmall animals in pepper-water might 
be (hewn to the lord Halifax •, then prefent, who plainly difeovered them fwitn- 
ming up and down in the liquor. 


Mr. Oliver. Hill was called upon for his difeourfe, which he had promifed 
at the laft meeting, upon feveral matters, that had been fhewn to the Society : to 
which he made an apology, for his not bringing in his thoughts of the bafofeope, 
by reafon that he could not obtain what obfervations had been made by Dr. Wal- 
lis and others, which he had called for of Mr. Hooke, but they were not in 
his cuftody. He made fome objections to what was entered as his fenfe at the laft 
meeting •, and faid, that though he did maintain, that we ought to be ruled by a 
theory in the making all our experiments, yet he would be underftood to have 
the theory founded upon previous experiments. Upon fuch a theory as this he 
affirmed to have found the caule of the little animals abovementioned ; and that 
was, that the fkin of the pepper being very porous, and full of fmall * * was 

the caufe of the receiving the fpirit of the air, which is there as in matrixes, and by 
the heat and drynefs of pepper hatched into animalcules : that thefe little creatures 
were actually alive in the pores of the fkin of the black pepper ; and that they 
were by water to be wafhed off from the furface of them. When it was objected, 
that it did not feem fo probable, that thefe animals fhould be in the pores of the 
fkin of the pepper, fince it had been obferved, that creatures not much unlike had 
been found in the fteeping of oats, wheat, barley, peafe, and divers fteepings, and 
even in rain-water itfelf, he affirmed, that the fame principles would make it out j 
for wherever there was a fit matter, the fpirit would operate, and produce an ani- 
mal. * 

* Sir George Saties. 


The 
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The vice-prefident alledged, that Red 1 had found particular animals adherent 
to particular bodies ; whence it was probable, that thefe animals, if they had been 
produced by the pepper, would not have been produced in thefe other waters, in 
which oats, wheat, barley, &c. had been fteeped : and therefore it was more 
probable, that thefe little creatures were originally in the water ; and that the in- 
tufion of black pepper had only afforded them a better food, wherein they in- 
creafed more plentifully ; and that their feeds or eggs were difpofed in the water, 
and not in .the pepper. 

To this Mr. Oliver Hill replied, that there was no need of any fuch thing 
as a feed or egg, fince there was a fpirit of nature, which was every where ; and 
where it found fit matter to work upon, there it produced an animal. 

' When it was objected, that there had never yet been any certain experiment or 
obfervation of the production of an animal, where there might not be fhewn very 
good reafon to believe, that there was a feed or egg for its caufe : he anfwered, 
that he could eafily fhew an experiment, that would plainly confute that afiertion ; 
which was, that he could take May dew, and put it into a glafs, and feal it up 
hermetically ; and then by ordering the glafs in fuch a way, as he well knew, he 
could in time produce therein an animal fix inches long; which fhould continue 
to grow to that bignefs, and that the faid animal fhuuld in. longer 

decay and vanifh again. 

And when it was enquired of him, whether he could do it with May dew dif- 
tilled, he faid not; becaufe that was fpirit of May dew, and not May dew. 

. The vice-prefident obferyed, that he had formerly had a creature produced in 
May dew ; but that the glafs was neither flopped nor hermetically fealed ; but that 
it was rather fuppofed, that it had come in by the mouth of the glafs. He added, 
that May dew might well be fuppofed to be a body full of the feeds of living 
creatures, fince it was gathered at a proper time of the year,, upon wheat and other 
vegetables ;, and fince the animal could not be produced, when any operation had 
been done upon the faid dew, that might deftroy the feminal principles fwim- 
ming in it, as Mr. Oliver Hill had before confeffed, that there could be no 
conclufion drawn from that argument. 

When Mr. Oliver Hill farther urged, that he would fhew an experiment, 
that he could, by wafhing black pepper with diftilled water, wafii out the faid 
animals from their cells in the rine of the pepper : it was defired, that he would 
againft the next meeting provide fome fuch pepper and fuch water, as fhould 
be needful, though it was believed, that the effeft would in no wife follow fuch 
an operation. 

After this difeourfe, Mr. Oliver Hill read a written difeourfe of his, about 
the method, which the Society .ought, to take in their proceedings, much differ- 
ent from what they then followed. 

Mr. 
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Mr. George Ent p relented the Society with the printed catalogue Of the Bod- 
leian library. 

Mr. Hooke (hewed an hydroftatical experiment mentioned at the laft meeting, 
which was in order to explain how the mutations of the barofeope were occasioned 
by the different prelfure of the air ; which preffure was Sometimes greater. Some- 
times leSs, according as the exhalations or vapours raiSed up into the' Same aug- 
ment the Specific gravity of it, and the bulk alfo or perpendicular altitude there- 
of. This he made appear by means of a very high body of glafs filled with wa- 
ter, into which was let down a ftandard of preffure made by a bended tube of glafs, 
in which mercury was put *, which, as it deScended deeper into the water, and con- 
sequently the preffure encreafed, was raifed on one leg, and deprefled in the other 
leg thereof. Then a bladder was tied to the end of another glafs-cane, and by the 
breath, after it was Sunk down into the water, Was blown up * by which the fluid 
was increafed, though not the Specific gravity ; and thereby the perpendicular alti- 
tude of the prefling fluid was increafed, and consequently the preffure upon the 
mercury in the ftandard. The Same was verified by a farther trial made with a 
large bottle of quickfilver clofe flopped and let down into the body of the Said water: 
and it was alledged by Mr. Hooke, that the fame effefts would follow from what- 
ever body it were, that was thus put into the fluid, and augmented the bulk thereof, 
witKout at all altering the Specific gravity of the Same. 

Dr. Croune remarked, that the Same liquor, by being put into different cy- 
linders, and So different poftures, much augmented the preffure of the fame quan- 
tity of fluid upon the refpeftive bottoms. 

But Mr. Hooke obferved, that the fame quantity of a fluid body, bybeingput 
into ever So much different cylinders, the whole preffure of the Said fluid upon the 
whole bottom of the one would be equal to the whole preffure of the other upon 
the whole bottom of the Second becaufc the gravity of the fluid muft be the fame 
in all poftures, and the Space poffefled by the fame would alfo be equal •, for as 
the bafe of the bigger is to the bafe of the lefs. So the perpendicular altitude of the 
lefs is to the perpendicular altitude of the bigger. 

To this Dr. Croune could not affent, but alledged, that he would make out 
the contrary by experiment. 

The experiments propounded by Mr. Hooke for the next meeting were the 
profecution of the hydroftatical experiment, and a farther improvement of the mi- 
crofcope. 

The Society then adjourned on account of the approaching feftival to Thurf- 
day January 3 . 

* 6 7t> January 2 . At a meeting of the Council were prefent 
Sir Joseph Williamson, prefident, 

Sir 
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Sir John Lowther, 

Sir John Hoskyns, 

Sir Paul Neile, 

Sir Christopher Wren, 

Sir Robert Southwell, 

Mr. Charles Howard, 

It was ordered, that the former committee be defired to vifit Mr. Boyle, and 
to defire his a (Ti fiance in recovering the books and papers of the Society yet re- 
maining in Mrs Larden’s hands b : and 

That care be taken to have the oaths of Dr. Pell and the adminiftratrix made 
in chancery, that all the papers belonging- to the Society had been delivered •, and 
that they knew of none elfe. 

The common letter to be fent to all the correfpondents was read, and altered ; 
and fomewhat of return for encouragement of the correfpondencc was ordered to - 
be added. 


Mr. Henshaw, 
Mr. Hill, 

Dr. Holder, 
Dr. WrflSTLER, 
Dr. Kino. 


The correfpondents named were, Malpighi, Huygens, Justel, Carcavi, 
Slusius, Henelius, P. Lana, Bullialdua, Stuzout, Leibnitz, Sir Wil- 
liam Petty, Mr. Lister, and Mr. Newton. 

It was ordered, that all letters received by the fecretaries Ihould be produced 
at the next weekly meeting •, and if the Society Ihould think fit, be read •, and that 
that the fecretaries take the dire&ions of the Society for the fpecdy anfwering them, 
at leaftfo far as to the acknowledging the receit : and ■' 

That Dr. Robert Plot, in confideration of the promife he hath made the 
Society, in accommodating them with natural curiofities, and accounts of fuch 
other particulars, as would be pertinent to their defign, which he might meet 
with in his furvey of England, be excufed from his weekly payments. 

Mr. Henry Hunt, the operator, was, appointed the treafurer’s deputy to re- 
ceive fuch arrears of the members, as he ihould receive directions from the trea- 
furer fo do from time to time : 

It was ordered, that all afls of the council be entered fairly into the council- 
book: 

That there be prepared once a-year a colleClion of all fuch matters, as have 
been handled that year, concerning four, five, or more fubje£ts, which have been 
well profecuted, and completed •, which may be printed in the name ot the So- 
ciety againit the anniverfary election-day : 

b Mr. Hooke, in a letter to Mr. Lister, 5th Society could not yet be retrieved from Mr. Cl- 
January, 167 -J, (Supplement to Letter-books, vol. • denburg’s executrix's cullody. 
iv. p. 369) obferves, that all the papers of the • . * . .. . 

Vol. III. B b b That 
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That the Regifter-bqoks of the Society be perufed v and that i^hat (hall be 
thought fit by the ooypcil tq be publifhed, be drawn out and printed according- 
ly : and . . • 

That lifts of the feypral perfops in arrear to the Society, and of their refpedlive 
arrears, recommended to feveral of the council', te made and delivered to them 
as a memorandum of what they had undertaken.' 

. . Jwnary.fc At a.naeeting of, the Society, r 

Mr. Henshaw, vice-prefident, in the chair. 

; M^-r, _W heeler wa?. admitted fellpyy. ; 

The minutes of December 20 were read * which occafioned much difcourfe con- 
firming tfte- cQnftjtutiop of the' air 3s to its tranfparency. and opacity, gravity 
•f>d preffore* fogs, rjufts-j raiqs :$nd ydnd ; concerning whjfh it was debated, whe T 
ther an opake, foggy, dr mifty air were heavier than a clear transparent air } an(| 
it was concluded, that the tranfparency or opacity of the air does not at all contri- 
bute tp the grayityor preffyre- thereof* though on, the athf r fide the-exrra^rdinary 
gravity. of jt_ might fqmetimes be the faufe of its opacity, And the reafon, was a U 
Jedged, becaufe fometimes, when the preiTure of the air hath been greateft, ij 
hath been obferved, that the air hath been as tranfparent and ."clear tfs at" any other 
time whatffiever j and at- other tim^s, when the air hath be?n exceedingly light, 
fogs and mjfts hav? been ta^en notice of : anc) that it was fuppofed, that the tranf? 
patency and opacity of (he air proceeded only from th£ uniformity of the parts 
of the "air, and the opacity from thej difWraity and incongruity of them. That 
it was thus explained by Mr. Hooke, that the aether, which' incompafles the earthi 
IS the grand qr qniverfal menftrqqtpj which diftolved takes up into itfelf, and 
fufpends aft forts, of vapours and exhalations whatsoever ; viz. all thole bodies in 
fbe .. atmofphejte, which make up or conftitute that body, which hath a very 
great fpringin.efs in it-, and which will not pervade the pores of glafs, but caq 
be confined and included by itj much after the fame manner as water' diflolves 
Atlit, fugar, or the like into itfelf, .and, keeps it fufpended and intimately mixed 
with it*. that.fQ long as tlje vapours and exhalations remain thus diftolved and per; 
fedtly mixed and united with it, they appear pdrfedUy tranfparent. But when, by 
the mixture of different forts of vapours they either unite with them, and leave 
tfie father ;• or tbofe other being more, congruous to the aether unite and .coalefce 
with, and joftle out thefe, and fo nhake them" a diftindt body, thefe vapours o^ 
exhalations become as it were opake ; that is, though really they are in minimis ' 
as tranfparent as formerly, yet by being difunited with the air, and having a differ- 
ent refradtion, they make the air feem opake and foggy. That thefe changes are 
often wrought from tranfparency tq opacity, and from opacity to tranfparency* 
and yet (he gravitation of the air not at all altered, by r?afon, that the fame bo- ( 
dies remain fofpended in the fame part of the atmofphere ; and confequently their 
gravitation cannot be at all' taken away. And whereas the vice-prefident objedfed, 
that what was alledged was but hypothetical 3 and' that it was not very evident,- 
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that there was any filch .thing ?s an abthec, .niuch fefs was it tmdef flood frhat it 
was, and what properties it had •, or that the air confided of fuch parts, as was 
alledged; Mr.' HoOke anfwefed; that bymaltrtudes of experiments lie' could 
make it very evident, firft, that there was fuch a body : fecondly, what. many of 
the properties of that body were : thirdly, how very confidcrable and powerful thofe 
properties were in producing multitudes bf.fffeifts kfcribed to other carufesgenerafly : 
fourthly, ho* thole properties might- be examined and afla^ed and ^educed to a 
ftandard,' viz. to number, weight, and meafure •, and cbnfequently; that he could' 
make it a fubjedt fit to be Farther inquired-into by the Society, whole bufinefs it ls> 
to be directed by the great fchool mi ftrefs of reafon, experience; and not. to be ruled: 
bygroundlefs fancies and conceits. 

By thefe ways he explained the phsenomena of the great gravity of the airl 
upon the long blowing of an eadwardly, and the lightnefs of it upon the blow- 
ing of a lbuthwardly wind -, the air in thre ohe coming over a vaft fraft of land, 
aind fo taking up into itfelf great quantities of exhalations; which remain fuf-' 
pended and mixt with it by reafon of their congruity ; and the other blowing over 
a great fpace of fea, which affords a lefs quantity of parts difpofed to make air. 

He alfo farther explained the reafon of the ready converting of vapours into wa- 
ter by the cold of the air, thole watery parts being more eflfuy precipitated or le- 
parated from the air by the want of heat to keep them agitated ; as was inftanced 
ia the appearing of one’s breath iti cold weather, and the $afy convtrrfion of the 
wind produced by water heated in an iEolopile into water again by the wane of that; 
heat and agitation. 

Wherefore the gravity of the air arifing only from the tjuilit^ qf thofe gravid 
tating parts, which were fufpended in the form of air, the greater the one is, the 
greater hlfo buKf confaquently be the other. — 

Mr. Oliver Hill then coming In affirmed,, that there was nb fucH thing asi 
gravity in the air ; but that air was pofidvely light ; and that all, who believed 
otherwife, were miftdken, and in a great error, a* he Wbuld prefently make appear 
both by reafons and experiments-, and to this purpofe alledged many things, which 
he affirmed he had more at large explained and better digtfted in a diicourfe, 
which he had then about him on that fubjeft ; and that he had drawn it upon pur-' 
pdfe for that meeting ; and that he would rfcad it, if the Society thought fit, and 
continue thofe his diicourfes, if they. met with entertainment worthy of them. 

c. ...... k c 

After which he read his paper, a copy of which he promifed to deliver. to the. 
fecretary, between that and the next meeting, that an account thereof might be 
taken by the lefcretary. 

i • . ; ’ 

t.At the fame jime allb he delivered in. a Copy of his difeourfir, which he had-* 
made at the laft meeting, about the worms in pepper-water-, intitled, Reflexions 
on the Tranfaftions of the Ro)al Society in their meeting tn ThUrfdav, December 6, 
ify 7 . - . - • ’ 

B b b 2 .Sir 
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Sir James Langham was propofed .candidate by Mr. Horneck: 

And Dr. Theodore Kerckringius by the vice-prefident at the defire of the 
prefident. 

Mr. Hooke acquainted the Society, that he had met with a difcourfe of op- 
tics newly publiffied by Pere Cherubin, containing defcriptions of feveral forts 
of binocular telefcopes and microfcopes * and of an inftrument of taking the figure 
of things at a diftance by the help of a telefcope. He was ordered to procure 
that book for the Society’s library. 

The epitome of fix papers from Mr. Hevelius to the fecretary was read. The 
firft marked A, was a letter about feveral particulars. 

The fecond marked B, contained an account of the occupation of Saturn 
by the moon, which he would have obferved, but that the weather prevented 
him c . 

C was concerning the tranfit of Mercury through the fun d . 

D a catalogue of the difiances and pofitions of Saturn to the moon. 

E a fcheme or draught of the fame obferved through a twelve and twenty foot 
telefcope. 

F farther obfervations of the changes of the ftar in Collo Ceti continued to De- 
cember 6. 1677. N. S *. 

Part of a letter of Dr. Swammerdam to Mr. Oldenburg, dated at Amfter- 
dam, 1 oth September, 1677', was read, containing an account of a difcovery 
made by him of a fort of mails, that are viviparous. 

January 10. Sir Christopher Wren, vice-prefident, in the chair. 

The minutes of the laft meeting were read : upon which a difcourfe arofe con- 
cerning the aether, which Mr. Hooke affirmed to be the menftruum, vehicle, or 
molt fluid part of the air, into which the exhalations or vapours, which compofe 
the atmofphere, are diflolved or taken up, after the fame manner as fait, fugar, 
or any other tinging body, are diflolved or taken up by water or other diflolving 
liquors. 

That the atmofphere or air, that gravitates on the quickfilver in the barometer, 
is only that part, which was thus diflolved and taken up ; and that the other part 
or aether readily and freely pervades the parts of glafs whence glafs becomes as 

1 Letter book, vol. viii. p. 12, 15, and 18. 

J Ibid. p. 15, 18. 


• Ibid. p. 25, 
f Ibid. p. 2. 

a. 
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it wereaftrainer to feparate between the anher and the grofs parts of air. That 
according to the quantity of thefe vapours or exhalations raifed up and fufpended 
thus by the aether in the atmofphere, fo was the prelTiire of it. upon the mercury 
in the barometer: that the rarefadtion and condenfation of thefe vapours did noc 
at all alter the prefiure, provided the fame quantity of the faid vapours were in 
both the faid.conditions the fame. 

The vice-prefident doubted, whether there were any fuch thing as that aether, 
which Mr. Hooke had hypothetically fuppofed i and faid, that he would gladly 
fee fome experiment, that would make it evident, that there is fuch a body mixed 
with the air. . 

To this Mr. Hooke replied, that he could by hundreds of experiments evidence 
the reality of fuch a body ; and that from thefe experiments he was able to collect 
the leveral properties of that body •, and how many and how very confiderable 
effedts it produced in bodies. He farther added, that he had a catalogue of fuch 
experiments, which he thought he fhould have occafion fhortly to make in order 
to the elucidating a theory, which he defigned to make public hereafter. 

The vice-prefident farther inquired, whether the drynefs or moifture of the 
air did not caufe an alteration of the gravitating power upon the earth. 

Mr. Hooke, in anfwer to this, affirmed, that the drynefs or moifture of the air 
contributed not at all to the gravity or levity thereof ; but only the greater or lefs 
quantity of the vapours held fufpended by the aether in that form j and that whe- 
ther it were in perfedt air, or condenfed into fmall globules of water, which yet 
remained fufpended, it was the fame thing, provided they remained fufpended. 

He farther added an explication of what he meant by air faid to 'be lighter or 
heavier in fpecie , viz. that that air, which had a greater quantity of exhalation in 
the fame extenfion was the air, that was heavier in fpecie , and that, which had a 
lefs quantity, a lighter in fpecie : and that the condenfation or rarefadlion of the 
air added not at all, nor took from its gravity, the fame quantity of exhalations 
in the whole cylinder. 

The vice-prefident inquired farther, whether the air could be made heavier in 
fpecie by any other caufe than cold ? To which Mr. Hooke anfwered, that not 
only forcible condenfation, but feveral fumes, fmokes, and vapours, which may 
be raifed up into the air, may produce that effedt ; but that it is very difficult 
to make it fenfible by the barometer *. 

January 1 7. The prefident in the chair. 

* The reft of the minutes of this meeting were where a blank is left, which cannot be fupplied, 
omitted in the Journal-book, vol. vi. p. 37, 38. aa the original minutes are not extant. 

The 
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• The minutes of the laft meeting were, read* to fome parts ofwKich- fbtnti 
amendments were defired, viz. 

Dr. Walter Needham, upori the mention of worms found in. the heads and 
brains of fome creature?, abided, that thofe were not found, any where in the head, 
but in the cavities of the os fronds, which in ffieep and kine extends under tfa 
horns. Dr. Grew affirmed the fame from his own obfervations. 
t . - ' 

Sir John Hoskyns remarked* that he knfew a perfort, who by looking upon 
the wheat, whiift in the blade, knew, which.would provefmptty, and which rtot } 
and it was fuggefted, that Dr. Plot had a theory of that accident, by. which far 
knew how to prevent it in the choice of his feed before fowing. 

. Upon fome farther difcourfes about the barometer Mr* HoOke fuggfcfted* that fa 
had already brought in and (hewed the Society feveral of his experiments, in 
order to elucidate a theory, which he had on that fabje&j and that he. had as 
yet divers others behind, which he defigned, as faft as conveniently he could, to» 
bring in likewife *, and when they had been all ihewn, to fet down the theory of 
that matter, as he had conceived it. 

Mr. Oliver Hill affirmed, that the experiment, which upon trial at the laft 
meeting had not fucceeded, by reafon, as he faid, that the air was then moift 
and foggy, and consequently, according to his notion, had ho elaftkity, upon his 
making trial of it fihce, had fucceeded as he expe&ed. ' 

~ ! J . < ] * 

: Sir James LakohakI and Dr. KfcRCKRtNOius were elefted into the Soprety. • t 

. ....... . . 1 

Walter Chetwynd, Efqj was propofed candidate by the prefident : 

; Joseph Lane, Efq* by Mr. Hoottfe a j 

George Ent, Efq, by Foster 1 

. . .1 i j. . * i - * 

Edmund Dickenson, M. D. by Dr. King : And, . 1 

1 

; Francis Aston, ’ Efq* by Dr. Brown. 

Mr. Hooke produced a letter from Mr. LeewenNoeck, mentioned by him at' 
the laft meeting, to have been received* part of which being tranflated from* 
Dutch into Engliffi was now read by Mr. Hooke, containing Mn Leewen*< 
hoeck’s thanks to the Society for their fo kind acceptance of his laft communi- 
cations, and his compliance with their invitation fent him by Mr. Hooke to com- 
municate fuch other difcoveries, as he ffiouid make, viz. a farther account of di- 
vers •obfervations , made, by him .with his microfcope fince his laft letter of . :jd 
January, 1 6?6> N. S which he had fent to the lord vifcount BRottNCKER, con-, 
cerning the receit of which he was very folicitousto be informed. He informed the 

2 Society 
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Society In* this Ia(t letter of his farther obfervatipns ort milk, phlegm,. &c; h : 
and that thofe pipes' formerly mentioned by them were found in his own as well 
as in eels blood : that the globules of the blood contained fix leifer within them j 
that both the one and the other were extenfible into a great length, and would 
afterwards return into a globular form: that the greater were, all of equal fize * 
but the globules of milk were all of different magnitude, foipe fmaller, f me, 
greater. He mentioned alfo an experiment of Dr. Gr^aafp of injedling milk, 
into the veins of a dog, and explained the wbittnefs of-milk by a fort of milk# 
fubftance. made by a gutadifiolved in fpirit of vine* and precipitated with water* 
which would be filled with fmall globular atoms* and look white. 

i * 

Dr. Grsw remarked, that himfelf had afligned the . fame caufe of the whitc- 
nefs of vegetable milks in his difeourfe on the anatomy of trunks. 

Mr. Leewenhoeck’s letter added, that the globules of phlegm were the fam$ 
with thofe of the blood, but tougher and greener, &c. 

Part of this letter not being yet tranflatqd.was referred to the next meeting. • 

. The prefident prefented the Society, with a cyrioys horn, commonly called an 
unicorn’s horn, being very intire and in length almoft eight feet, wreathed and 
tapered' to a fharp point. It was at the greater end hollow like an elephant’s 
tooth for about feven inches' in length." Th’e biggeft part of it was about one 
foot from the hollow end, where it was eight inches about. It had eight wreaths 
in the length, and was not perfectly ftrait, but a very little bent, which might b$ 
perceived, if it were looked upon end-way. Its fubftance was pretty white, and 
of about the fame hardnefs with ivory. 

r 

Sir John Hoskyns mentioned, that there was lately printed a book concern- 
ing, thefe kinds of horns *, as alfo it was remarked, that Olaus Wormius, in his 
Mufeum t had given a description of one, and of the fiih, out of. whofe fnout it 
grows. 

Dr. Crovne mentioned a relation, of Pr. Hamby, that * * * 

Mr. Hooke mentioned the relation, which he had received from Mr. New- 
land, of the fike accideht, which happened to a lhip, wherein he was concerned, 
in its voyage from the Streight’s mouth to Alicant, from a fword-filh, of which th« 
Society had received an account formerly. 

Mr. Hooke produced, his experiment,, in order to explain the prefiiire of the 
air upon the mercury in the barometer 5 which was a large tube of glafs about 
three feet long fealed at one end, and opened at the other. This was filled with 
water pretty near the top *. then a glafs made of the’ form of an invented fyphon, 

. h Mr. Hooke’s Lettures and Colie&ions, part 2 , * This minute is imperfeft in the Journal* 

book, vol. \1. p. 41. * 

and 
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and containing at the bottom a pretty quantity of mercury. This tube being 
gradually funk down into the water, it was very obvious, how the preflure of 
the water upon the mercury in that part of the fyphon, which was open to the 
water, deprefled it, and raifed the fame in the other part, which was op£n to the 
air, and excluded the water. And it was plainly ihewn, that the cylinder of 
mercury kept up by the preflure of the water was always about a fourteenth part 
of the length of the water-cylinder between the furface of the quickfilver and 
the top of the water. It was farther explained by him, and (hewed, that the air 
and water in this reprefented in all circumflances material in this trial the aether 
and air in the common barometer ; that the mercury was common in both : for, 
as it was fuppofed, that the barometer at the top of the cane admitted the aether 
and excluded the air, fo in this it admitted the air and excluded the water. 

He farther fliewed how the alteration of the fpecific gravity of the air alters the 
preflure, though the cylinder or altitude of the prefling atmofphere were the 
fame: to make which more plain by an experiment, thefrefh water, with which 
the great glafs was filled, was poured out, and was filled with a very ftrong fo- 
lution of fait, care being firfl taken to obferve the exaft comparative hight of 
the mercurial cylinder to the frefh water cylinder: and it now appeared very 
plain, that the fame altitude of falt-water kept up a cylinder of mercury much 
higher than the frelh water. 

Here by the way Mr. Hooke fhewed how the preflure of the air decreafed, 
as by afeending a mountain approach is made nearer to the top of the air. And 
he mentioned, that he had formerly brought in to the Society divers difeourfes 
and experiments ; by which he had. (hewn, that the preflure of the air adually 
decreafes in gravity, according as the experiment was made farther from the 
centre of the earth, after the fame manner as the decreafe of the preflure of the 
water was very vifible in this inftrument. He added, that he was preparing an 
inftrument for fome trials to that purpofe, which he would fhortly fhew. Thefe 
were two other inftruments of the like nature with thofe other, which he had pro- 
duced fince the laft recefs of the Society : which inftruments were not defigned to 
fhew one or two Angle experiments and no more, but to be conftant and Hand- 
ing inftruments, whereby all the phenomena of gravitation and preflure may be 
explained by hundreds of experiments. 

Farther, when a query was made, why the longer end of the fyphon was not 
fealed up, but remained open ; which was otherwile in the b.irometer, Mr. Hooke 
explained the fame, and fliewed, that it was by reafon, that the fpring of the air, 
that was included, would vary its preflure upon the rifing or falling of the cylin- 
der or mercury, which being left open, the weight of the air did not any more 
than the other did in the barometer. 

Upon this fome queries being made concerning the fpring of the air, Mr. 
Hooke explained that theory, and fliewed, that, as the preflure of the water in 
the greater cylinder increafed, it raifed the mercury in the oppofite leg ■, and -as 
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chat rofe, fo the air thus included would be condenfed into a lefs room* and con* 
fequently have fo much the ftronger fpring. 


Dr. Whistler objected, that though the air was more condenfed, yet he con- 
ceived, that the fpring of it did not increafe proportionably ; explaining his 
fuppofition by the inftance of a fleece of wool, which would only fpring fo much, 
and no more. 

To which Mr. Hooke anfwered, that though that might feem a little to ex- 
plain what is meant by the fpringinefs of the air, yet it was no way fit to make 
out all the appearances of the fpringinefs of it : for that, as he had alfo formerly 
proved in the Society, the fpring of the air is always condenfible and rarifiable, 
which the wood is not : and that the force of the very fpring is always propor- 
tionate to the condenfion of its bulk. 

The prefident hereupon defired, that fuch an experiment might again be ihewn 
at the next meeting, which Mr. Hooke promifed to take care of and contrive 
accordingly. He promiled likewife, at the prefident’s define, to (hew hereafter 
his theory of fprings in general, having feveral years before (hewed it to the 
king. 

Upon this feveral queries were made, whether the air near the earth were not 
of very different degrees of fpecific gravitation ; and whether the prefliire was the 
fame. To which Mr. Hooke anfwered, that the parts of the air, as to their ex- 
panfion, vary very much, according to divers circumftances attending them, viz. 
prefliire, heat, &c. That oftentimes the parts of the air near the earth might 
be much lighter in fpccie than thofe at a confiderable hight above it : that though 
in the experiments of rarefaction of the air, it were fhewed, that the higher parts 
muff always gradually grow lighter and more rarified, yec in the atmofphere 
it did not always happen lo, but that fometime the rarefaction and condensation 
went per jaltus, and by very great leaps. As an argument of this he urged the 
fwimming of the clouds in the air } which feem to be upon the fmooth furface of 
fome fluid underneath them, all the under fides of them being perfectly defined, 
fmooth, and horizontal ; whereas all the upper fides of them are undefined and in 
heaps. Hereupon Mr. Hooke faid, that he had an inftrument for examining the 
fpecific gravity of the air, which was diftinCt from fpring or prefliire. 

Dr. Holder mentioned, that fomewhat like this was alfo to be obferved in 
fmoke, which will run along, and fpread itfelf a great way, keeping as it were 
the fame diffai.ee from the ground. 

Dr. Kino inffanced, that a gentleman, who was a patient of his, could two 
or three miles off from London difeover when he entered into the fmoke of 
London. 

Upon this fome difeourfe arofe about the reafon, why fome chimnies fmoke, 
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that is, do not convey the fmoke from the fire up the funnel, but fuffer it to 
fpiead into the room. 

Dr. Whiltler remarked, that there were four ways ufcd for curing chim- 
n'.es, according to their different caufes of fmoking : 

i. By pipes added to the top, where the funnels being too fliort was the caufe. 

-2. By a fmall pipe in the chimney, if the room be too little to fupply a con- 
flant current of air. 

3. By a cover turning like a weathercock, where a free exit of the fmoke is 
delired. 

4. By leflening the chimney, and making a chimney within a chimney, when 
the latter is too big. 

Mr. Hooke gave a reafon, why in this experiment the mercury would of itfelf 
rife higher in a greater, and lower in a lefs pipe : and why water would do the 
quite contrary •, which by the experiment then fhewn was plainly made appear to 
be fo. He fhewcd, that this was the fame with what he had long before 
publiftied. 

He added, that thefe and all other experiments, that had been formerly made 
by the Society for the examination of the nature and properties of the air, though 
they had been hitherto the opprobrium of the Society from fuch perfons, as 
thought themfelves matters of all knowledge a priori and by revelation; and 
defpifed all fuch, as was acquired by experimental inquiry ; yet there is no fub- 
jeft in nature more proper for the Society’s examination and exercife. For what- 
ever may be faid, that the weighing of the air, and the exhaufting and condenf- 
ing it in aether -veflels, and the like, are trivial and impertinent tricks ; yet he 
doubted not to make it evident, that an exa£t and thorough knowledge of that 
is of more concern to mankind than all the other phyfical knowledge in the 
world. For it is by that we continually fubfift, and without it we cannot live 
one tenth part of an hour. It is from that proceed the caufes of infinite difeafes; 
and it affords as many remedies for thofe diftempers. It is that, in which we 
continually refide : it is the caufe fine qua non of all vegetables and animals upon 
the land ; and influences even the fi(h in the fea. Infinite and unfpeakable are 
the ufes of it to the hufbandman, the merchant, the tradefman, the mechanic, 
&c. And that age will be defervedly famous, which lhall perfect the theory 
of it. 

January 24. The prefident and vice prefident being abfent, Mr. Evelyn at 
the earnett defire of the members prefent took the chair. 

The minutes of the laft meeting were read, and fome amendments were made 
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•about the relation k concerning the worms in the cavities of the os frontis: up- 
on which occafion Dr. Croune added, that he had obferved, that the cavities of 
the os frontis and the little ceils of the nofe having in them a kind of gelly or flime, 
are often filled with worms in fheep and other cattle ; and that he had obferved the 
fame thing in a human Ikull : but he conceived, that thefe little worms were en- 
gendered in the man’s head, which he had anatomized after the death of the 
perfon, he having found them feven or eight days after that perfon’s death. He 
was of opinion alfo, that the ticking of thefe kinds of worms under the horns 
of (tags, the faid cavities extending under them, was the caule of the flags 
rubbing their horns. He cited Quelfer for the hrft author of this obfer- 
vation. 

Dr. Walter Needham added, that the gelly, which countrymen take out 
of the heads of cattle troubled with the flaggers, & c. was cut out of thole 
cavities. 

Upon the mention of Dr. Plot’s way of preventing fmutty corn, it was 
fuggeiled, that it was in the fkiil of choofing the feed before fowing, and in 
nothing elfe. , • 

Upon the difcourle, that was about the inftrument propofed at the laft meeting 
for examining the different preffure of the air at different hights above the furface 
of the earth, Mr. Hill fuggefted, that it was very defirable, that a lift of in- 
quiries and experiments might be made for that purpofe. 

Dr. Croune mentioned, that Monf. Pascal at Paris had upon making this 
experiment found, that there was five inches difference in the altitude of the 
mercurial cylinders in the barometer at the top ar.d bottom of the mountain, on 
which it was tried j and that one inch of altitude in the mercurial cylinder art- 
fwertd to about a thoufand fett of altitude in the atmofphtre or air. 

Mr. Hooke remarked, that this proportion of the two cylinders of mercury 
and air was not. at all times alike, by reafoti that the. fpecific gravity of the air 
alters from many caufes as does alfo the fpecific gravity of the mercury: but 
that by this inftrument, which he was preparing, that inequality would be 
difeovered. ’ ; 

Mr. Hooke produced two experiments, which he had promifed at the iaft meet-, 
ing, being thole which were mentioned in the firft part of Mr. Leewenhoeck s 
letter ; viz. concerning the conftituent parts of blood and milk *, which were very 
plainly to be feen by making ufe of a fmall piece of looking-glafs pate (inftcad 
of the ufual foot of the microfcope) which wa> very fmooth and clear •, and by 
Ip eading a little of the blood and milk on the top of it, and looking .againft the 
flame of a candle. From whence it appeared, that the blood confiils of two fub- 
ftances, the one a containing liquor undetermined and undiflinguifhable as to its 

> J , - ; 

k In the mimre, which is Iefc imperfed in the Journal book. 
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parts, flowing about and incompaffmg the other, which confifts of an infinite 
number of exceedingly fmaU parts, which were plainly perceived to be globular : 
ail which parts were very equal as to bignefs, and were feen upon the turning of 
the microlcope to move to and fro very fwiftly and very freely, they feeming to 
erofs one another very much, and to move confuiedly, though all tending the 
lame way. 

In milk the like fubftances were very vifible, only with this difference, that 
whereas the globular parts of the blood were all of very equal magnitudes, thofe: 
of milk were extremely different. Thefe were exceedingly white like little pearls, 
whereas thofe of the blood were red. 

The latter part of Mr. Leewenhoeck’s letter was then read, wherein he gave 
ian account of his obfervations Ihewn on flegm, in which he had difcovered the 
fame globules, as in the blood ; but that the veficles, as he conceived, of them 
had received fome kind of corruption and greennefs. 

He added alfo his obfervations of fome exceedingly fmall animals in pepper- 
water not one thoufandth part fo thick as an hair, but three or four times as long 
as thick. Thefe (hot very nimbly through the water, and the length of their 
Ihoot was about half a hair’s breadth. In old pepper-water. likewife he had found 
eels no thicker than the former, and but one hundredth part of the length of ait 
eel in vinegar. 

"January 31: Mr. Henshaw, vice-prefident, in the chair. 

Upon reading the minutes of the laft meeting the vice-prefident related, that 
the fmuttinefs of wheat proceeded from a certain mildew or honey-dew falling; 
upon the ftanding corn in the night *, which, when the fun rifes, is dried and 
fixed upon the wheat, and hinders the growth ; whereby the com becomes 
withered and corrupted : and that this is the reafon is probable from the method 
of fecuring corn from fmut, by two mens taking a rope between them, and walk- 
ing along the furrows on each fide the corn, and carrying the rope lliff and 
ffrained, fo as to brufh off the mildew from the ears and blades of the corn. 
An account of this was given by Sir James Long, as likewife by Sir Hugh 
Platt in his book. 

Some of the members were of opinion, that mildew is an exudation from a 
plant, and not a moifture precipitated out of the air, by reafon that it was found 
more upon fome plants than upon others ; and that it feemed to participate fome- 
what of the nature of the plant : that mildew and honey-dew are the fame : that 
the true name is meldew or honey-dew : and that it falls or is found flicking much 
upon the a(h. 

Sir John Laurence mentioned, that he had obferved, that the trees about 
Tunbridge afforded fuch a kind of fweet dew ; and that if it drops upon any 
tning, it was of fuch a nature, as that it left a flam behind not to be gotten out. 

8 Dr. 
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Dr. Mapletoft conceived, chit manna is nothing elfe but fuch a dew ga- 
thered from the leaves of the fraxinus and ornus chiefly and he affirmed, that 
Johannes Nardius was of the fame opinion in his book 1 ; as alfo Mr. Ray 
and John Bauhin. 

Dr. Mapletoft remarked, that Dr. Thomas Cornelius in Mr. Ray’s ca.- 
talogue ™ gives an account of the way of gathering manna. 

. Mr Henshaw mentioned, that the extra# made by the bees from plants and 
flowers was nothing but this tnel or honey-dew, which he conceived to be partly 
a dew and partly an exudation : that the bee with its long tongue licks up this 
fubftance, and fills with it a place within its body : but that what is more pro- 
perly the gum of the plant, is the wax, which the bee difpofes upon its thighs 
on the outfide. 

Mr. Hooke then exhibited the experiments of the laft meeting, to fhew the 
great fluidity of one part of the blood and milk above the other * whereby it 
plainly appeared by the very free, fwift, and confufed motion of thofe exceed- 
ingly fmall globules through the body of the liquor, in which they fwim, that ic 
mull be very fluid and yielding. 

Mr. Hooke produced and read a letter fent to him from Mr. James Young 
of Plymouth, containing an account of an accident, which happened to one Mr. 
Anthony Williamson of L** in Cornwall upon fwallowing bullets, one of 
which flipped afide, and went down his wind-pipe, and produced very fad and 
fatal fymptoms, which ended with his life. This letter mentioned what Mr. 
Young had obferved in the body upon opening it after death ; and that he had 
found the bullet in the left branch of the trachea, where it lay without being al- 
tered in its figure, or having made any impreflion on the trachea, though the 
lungs were corrupted beyond it. 

Sir Christopher Wren mentioned, that a relation of the lord Wenman, 
upon fwallowing a bullet down into his lungs, had been freed from the fame noc 
long after by a perfon, who turned him with bis heels upwards, and Ihook him, 
and thereby making him cough occafioned the bullet to fall back into his epi- 
glottis, and from thence by the cough to be thrown out with great violence, and 
fo.he had no farther mifchicf thereby. 

Mr. Hill related, that * • * 

Dr. related, that Dr. Millington had tried the fame.. 

Dr. Allen added * * * 


1 Difquiji'it phyfica it rtrt, printed- at Flo- * This minute is left thus imperfedt in ihe 
rence in 164*. Journal-book, vol.vi. p. 48. 

m Ca'alngus Plantarum Angl'at, p. 118. edit. 0 This minute is left likcwifc innperfiidt.- 
Londini, 1670. 
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Mr. Coldwall preferred for the repofitory two glafifes, one containing a large 
locuft, a cricket, a very large fpider, &c. the other containing a flying fifh, two 
or three very fmall fifties, and fome other fmall fifties. 

A letter was read directed to the Society from Mr. Edward Smith dated 
from his heufe without the fouth gate of Chichefter, 22 January, 167^-, contain- 
ing a difeourfe about the explication of the table of Hermes, and the grounds of 
his philofophy. It being late, the difeourfe itfelf could not be read ; but Mr. 
Omver Hill was defired to perufe it, and to communicate his thoughts con- 
cerning it at the next meeting ; which he promifed to do. 

Mr. Chetwynd, Dr. Dickenson, and Mr. Lane were elected. 

Mr. Hooke produced a book of Jean Jordan., intitled Deux Machines jufques 
id incotmues , &V. printed at Leyden in 1677, fent by one Magnus Hesent- 
salerus, diretfied to Mr. Oldenburg. This book having been perufed by 
Mr. Hooke, was found not to contain any defcription of the inftruments, but 
to relate only what the machines would perform, which was thought imprac- 
ticable, if not impoflible. 

Mr. Hooke produced likewife a book publiftied by Mattheus Campani, 
intitled Horologium felo Nature Motu Temporis momenta metiew , 6s? Circinus Jpbte- 
ricus Lentibus pclicxdis, £s?c. of which he gave the following account: that this 
writer, who was redtor of a parochial church, and feemed from fome paftagis in 
his book to be brother to that Campani, who made glafies in Rome, endeavoured 
to make himfelf the author of two inventions, which had been long before pub- 
liftied and fhewn to the Society by one of their own members. The firft, of two 
pendulums rectifying one another was fhewn by Mr. Hooke, 2 January, 166 j 1 ', 
as appeared from the Journal, and from theteftimony of many, who could not have 
forgotten it. The fecund, called by C/mpani circinus fpb<ericus, for making of 
glaffes, was the fame with that publiftied by Mr. Hooke in his Micrcgtapbia, in 
16645 who did not doubt but that this pretended inventor was aware of it, fince 
otherwife he would not have endeavoured to antedate it fo much as he had by mak- 
ing it prior to the 6th ot Odtobcr, 1664, citing a letter of Monf. Huygens for his 
voucher, though the words quoted by him aflert no fuch thing. But upon aperufal 
of the book it was plain, that Campani could be the author of neither of the in- 
ventions, fir.ee he feemed not to underftand either mathematics or mechanics 
enough to know, whether the things were true, when done; and therefore it was 
very improbable, that he was the inventor of either. Nor did he at all explain 
how either of the inventions may be performed either mathematically or mechani- 
cally, as any one upon ferufal would eafily find. 

February 7. Mr. Henshaw, vice-prefident, in the chair. 

Upon reading of the minutes of the laft meeting concerning mildews, Mr. 

r Sec above, vol. ii. p. 137. 
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Henshaw related, that bis gardiner had flicwed him a fubftance, which Fell up? 
on his hat from the clear Iky in an evening in the month of December : that up- 
on examining it, he had found it taftelefs and of a fubftance like the white of an 
egg: and that therefore it feemed probable, that many of thofe dews and glu- 
tinous fubftances, which were taken upon the leaves of plants, were dropt upon 
them out of the air. Others were of opinion, that they might proceed from 
the exudation, tranfpiration, or fweating of the plant. To this purpofe Mr. 
Hooke mentioned the great tranfpiration, that is cbfervable in all plants, and 
particularly in fuch, as have been nourilhed by water kept in glalles: for whoever 
ihall examine the corvfutnption of the water, in which a plant is nourilhed, and 
compare it with the fame quantity of water kept in a glafs by it, and Ihall alfo 
compare the weight of the plant to obferve its increafe, will find, that a very great 
quantity of the fame is eaten up as it were by the plant; and the greateft part 
of that is again caft out by tranfpiration. And poflibly from fome unnatural or 
unfeafonable blaft of wind, the natural tranfpiration being ftopt, that water 
might thicken into a kind of l'weat, which flicking on the furface produced the 
mildew. 

Upon the mention of the microfcopical experiments Dr. King related,, that 
he had with his microfcope examined feveral fubftances, to fee, whether he could 
difeover thofe differences of parts, which had been found in blood and milk : 
but he affirmed, that he could not obferve any fuch in clarets or red wines or in 
any other wines. But that he had obferved in an infufion of wheaten bran in 
common water, and alfo in an infufion of ginger, a great multitude of thofe ex- 
ceedingly fmall animals ; and in this latter a particular fort of very fmall eels 
moving much like thofe of vinegar. 

He remarked likewile, that he had examined the ferutn of blood and rain- 
water, but could not difeover any animals in either of them. 

It was defired, that it (hould be tried, whether white pepper fteeped in water 
would produce any fuch fmall creatures. 

Mr. Hooke mentioned, that he had found great quantities of thofe worms in 
rain-water ; and that he fuppofed them to be generated therein from fmall in- 
vifible creatures flying up and down in the air, after the fame manner as other forts 
of infeils in the fummer-time had been obferved by Mr. Henshaw to be bred in 
rain-water from gnats, and to be converted into them again at laft : that he had 
obferved them alfo in river- water and well-water, though not fo plentifully : that 
though the pepper-water, in which thefe anitnals were fwimming, were frozen 
into a lump of ice ; yet letting it alone to thaw of itfelf he had found it again 
very full of thofe living worms, as if the froft had not done them any harm at 
a’l : that he had found alfo a fort of flat animals, which would contrail and 
dilate their bodies fomewhat like a leech; and that their motion in the water was' 
different from that of any other creatures, which he had ever feen in the water, viz. 
a motion of writhing their bodies in the fame manner as a board does, when it is 
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faid Co be out of winding; and that thereby they guide themfelves, and (hoot 
through the water with great fwiftnefs. 

Dr. Mayow * was propofed candidate by Mr. Hooke. 

Mr. Hooke Ihewed an experiment to prove the ftrength of the expanfion of 
the air to be in proportion to the quantity of the air contained in the fame fpace ; 
fo that half the quantity had half the ftrength, and double the quantity double 
the ftrength. This was Ihewed by a glafs-cane funk down into another filled 
almoft to the top with quickfilver. The firft was open at' both ends, but the 
other hermetically fealed at the bottom. In the firft was left about three inches 
of its length filled with air, and the top of it was ftopped with foft wax, that 
no air might enter in or go out through. Then this cane was lifted up fo far, 
as till the air was expanded into twice its dimenfions, and the quickfilver under it 
was obferved to rife only to half the hight of the ftandard. When by lifting it 
higher, it had acquired four times its firft dimenfions, the cylinder under it was 
found to rife but three fourths of the ftandard •, which plainly evidenced one part 
of the former theory, viz. that the force of the fpring of the air was diminiftied 
in proportion to the expanfion ; and that half the quantity had but half the 
ftrength. 

The other part of it was defigned to be exhibited by another apparatus, which 
was made ready for this trial ; but upon examination it was found, that a little 
part of the top of the glafs for that trial was flown off ; and therefore the expe- 
periment was deferred till the next meeting. 

Upon djfcourfing of the hight of the mercurial ftandard. Sir Christopher 
Wren propounded, that the meafure thereof might be reduced to the univerfal 
ftandard, viz. the length of a pendulum moving a fecond of time, which was 
between thirty-nine and forty inches long ; and which was the fame all over the 
world, and would ever be fo in all ages. 

Mr. Oliver Hill being called upon for his report of the difcourfe of Mr. 
Smith of Chichefter, which had been delivered to him at the laft meeting to be 
perufed, returned this account, which remained annexed to that difcourfe, 

Dignus, dignifftmus , qui nunquam imprimatur ; fed Morfieur Harpocrati ajfervandus 
mandetur , ne ullius manibus confer atur Itbellus. 

February 14. Sir Jonas Moore, vice-prefident, in the chair. 

The minutes of the laft meeting were read, and fome parts difcourfed of:, 
afwr vyhich 

An experiment to prove the force of the comprefled air was fhewn by Y.r. 

« Probab'y John Matow, M. D. 

Hooke, 
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Hooks, by which ic evidently appeared, that the force neceflary to cOndenfe the 
air was always proportionate to the condenfation. Which was verified by feveral 
trials of feveral degrees of condenfation ; that is, to condenfe the air twice, re- 
quired twice the ftrength, and thrice, three times the ftrength, &c. that is, if 
the fame quantity be condenfed, then the force or weight of the power, that 
makes the condenfation, fhall always be reciprocal to the dimenfion : but if the 
dimenfion be the fame, then the force fhall be always proportional to the quan-, 
ticy of air contained in that fpace. This was experimented in a tube of glafs 
about ten feet long ; the one end of which was fealed up hermetically, and turned 
or bent back again in the form of a fyphon reverfed ; in which reverfed part 
there being left ten inches of air, quickfilver was poured into the other part, till 
the weight thereof had condenfed the fame into five inches fpace j the hight of 
which cylinder of quickfilver was found to be about thirty inches. Then the 
pouring in of quickfilver was continued till the fame air was condenfed into 
two inches and a half, and the hight of the cylindrical mercury was found to be 
ninety inches. And the fame proportions were obferved to be in other corn* 
preflions. 

. Sir Jon as Moore prefented the foot of a fea-fowl for the repofitory. 

He gave likewife a large hornet’s neft brought from the Weft Indies, which 
was feveral large combs fattened upon the twig of a bough and very thick co- 
vered with a fort of leaves or rather cloth of the make of the hornets : which be- 
ing looked upon with glades was found to be made up of abundance of fmall 
threads, and appeared much like the texture of paper. With theie the whole 
ftruCture of combs was clofely inwrapped on every fide, as if defigned to flicker 
and inclofe the neft of the young from the injuries of the air and weather, being 
a kind of natural hive. 

The vice-prefident mentioned, that he had a letter from Mr. Halley from 
Saint Helena mentioning his obfervation of the lalt vifible conjunction of the 
fun and Mercury. 

February 21 . Sir John Henshaw, vice-prefident, in the chair. 

The minutes of the laft meeting were read ; and by the way, upon the men- 
tion of the hornet’s neft. Sir John Hoskyns remarked, that Mr. Wheeler had 
feen the wty of bee-hives. 

Mr. Georce Ent prefented to the Society for their library the 'new Phar- 
macopeia Londinenfis , reprinted and amended by the care of his father Sir 
George Ent. 

Mr. Hooke produced an inftrument to examine and (hew at all times the fpe- 
cific gravity of the air, in which it is placed, without any refpedt to the heat 
or cold, prefiure or fpring of the air : but the faid property of the air was' not 
flie wed fingly by any other inftrument ; nor was it proper or capable to fliew any 
Vol. 111. D d d other 
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°ther quality of the air, as fome had thought, except only the fpecific gravity of 
the air. 'this inftrument was fir(t propofed by Mr. Hooke to the Society 

as appears from the Kegifter-book : but the experiment and inftru- 
ment itfelf was not before this time exhibited at the meetings of the Society. 

This inftrument made to demonftrate the faid property of the air was a very 
large and thin ball of glafs fealed up hermetically. It was fufpended at the end of 
an exaft beam (which would eafily turn either one way or the other) and was 
counterpoifed by a fmall weight of lead or brafs ; but lead was beft for that pur- 
pose. Then Mr. Hooke explained the fame, and (hewed the reafon, why the _ 
ball would rile when the air, in which it hung, was heavier, and fink when it was 
lighter ; and that it depended upon the fame ground with the improvement of 
Archimedes’s experiment by Ghetaldus. 

He alfo explained the difference between the preffure and the fpecific gravity of 
the air. Whereupon Sir John Hoskvns added, that this was properly the ba- 
rometer, and not the inftrument fo called. 

Sir John Lowther demanding, whether this inftrument now produced was 
qxaft enough to make the fmall mutations in the air vifible, Mr. Hooke an*" 
fwered, that he did not exhibit this for any other ufe than to (hew the ground 
and a reafon of the thing, and as a fcnfible objedt, upon which to reafon and 
difcourfe, and for the more plain demonftration and explanation of all material 
doubts, that might arife ; becaufe without fuch a pattern or model of the thing de- 
figned, the propounder of fuch experiment or invention is for the molt part not 
fo readily underftood, and very often miftakcn or mifapprehended by the auditors r 
nor can objedtions be pertinently made where the like model is wanting, clpeci- 
aily in all mechanical fubjedls. 

Dr. Whistler objedted, that' this model itfelf was not fatisfadlory, but that 
experiment ought to be made with fuch an inftrument, as both the ball and 
counterpoife might be immerfed in the water; and when fo irnmerfed, fait might 
be added to make the fpecific gravity of the water greater.: that then it might 
appear, which would fink, whether the ball, or the counterpoife, to which it 
was annexed. 

Sir John Lowther anfwered, that the matter was the fame, and appeared as 
plain, whilft the bells hung in the air, as if they were fufpended in water ; for as 
the weight of any body fufpended in water was always made fo much lighter as 
the weight of a quantity of water equal to it in bulk weighed, and confequently 
the heavier the water, the more it would take off from the weight of the ball, 
the fame thing muft neceffarily follow in air. 

However, becaufe in the experiment of weighing, that had been made, both 
the ball and the counterpofe had not hung in the fame medium, it was defired, 
that an experiment (hould be lhewn to verify that aftertion, which Mr. Hooke 
pronjifed to give Order for againft the next meeting. 

x Mr. 
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t Mr. Hooke then /hewed the Journal dgs Sfavans in which was contained the 
observation of Mercury in the fun made by Monf. Gallet at Avignon', the 
manner of which he in (hort explained to be very ingenious, proper, and accu- 
rate; , and that feemed not to be defeflive in any material circumftance neceffary 
to be taken notice of in the obfervation: that Monf. Gallet had remarked feve- 
ral immerlions of Mercury, taking the declinations and right afcenfions of it in 
every one of thofe places by a method very exaCt ; and that thence he had deduced 
by trigonometrical calculation the longitude and latitude of Mercury in thofe 
feveral places, and the inclination of the orb and the true time of the conjunc- 
tion : that he had taken notice, that the body of Mercury was oval, whofe long- 
eft diameter was parallel to the equinoctial ; and that at the emerfion of it out 
of the eaftern fide of the fun it feemed to fpread itfelf as it were upon the limb 
of that fun, appearing four times as big in diameter. 

Mr. Hooke acquainted the Society with the contents of a letter of Mr. Halley 
from Saint Helena directed to Sir Jonas Moore giving an account of the fame 
obfervation made by him in that Hland : but the letter was reftored to Sir Jonas 
Moore. 

From either of thefe obfervations fingly the theory of Mercury would be very 
much rectified, and from the comparing of them both together the parallax and 
diftance both of the fun and Mercury would be experimentally verified. 

Dr. Allen prefented to the Society for their repofitory a natural bee-hive 
from Virginia fattened upon the twig of a tree, and very thick inwrapped round 
with fuch teguments, as are ufual about a hornet’s nett, which it very much 
refembled. 

Mr. Hooke promifed, befide the experiment of weighing air, to have ready 
fome microfcopical obfervation. 

February 28. Mr. Hens aw, vke-prefident, in the chair. 

The minutes of the laft meeting were read by Mr. Hooke. 

In profecution of what was defired at the laft meeting Mr. Hooke (hewed ait 
experiment to elucidate farther the theory of the alr-poife produced at the precede 
ing meeting, viz. to prove, that a large and very light ball of glafe ordered, a k 
it was at the laft meeting, would* upon change of the fpecifiC gravity of the fluid/ 
in which it was fufpended, rife and fall with fuch a motion, as would 1 make (belt 
alterations vifible. In order to -which, becaufe fuch alterations were difficult td 
make in the air, and becaufe the laft inftrument was- -only defigned to (hew th# 
grofs mutations, and not the minuter ones, he having, as he affirmed, anothef 
way different from what was exhibited for producing that effeCt, which would • b* 
(bmewhat more : chargeable to produce, therefore a glafs iealed up as in th£ 

' • • : ; ?i i 

' On the 7th of November, 1677, N. S. See Journal des Sfavans da Landy, zo Decembe 11 , 
1677. ■ .. i •. .... •• .. ; ,J 1 'ft 
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former experiment was fufpended at the end of a beam, and fo ordered, that a 
cotinterpoife to ir, when both under the water, was hung into a veflel of fair 
water, which was taken notice of. Then into that water was put a fmall quan- 
tity of fait, that lb by the diflolution thereof the water might be made heavier 
in fpecie , and thereby the bigger body, which was the fealed glafs, ought to be 
made lighter than its counterpoife, every new fluid taking off fo much more or 
lefs of the weight of the body contained in it, than was taken off by a former 
fluid, as a quantity of it equal in bulk to the faid contained body weighs heavier 
or lighter than the like quantity of fluid, in which it was laft fufpended. Where- 
upon it was immediately very manifeftly verified ; for the glafs- ball immediately 
upon the putting in of the fait grew very fenfibly lighter, and the counterpoife 
preponderated ; whereby all the objections and fcruples, that were made concern- 
ing the former theory, were removed. And when inquiry was made, whether it 
could not be ordered fo, as to make the minute variations more fenfible, Mr. 
Hooke affirmed, that he had a way, by which he could make them as fenfible, 
as ihould be defired ; and that intteaa of varying an inch, he could make it 
vary ten, twelve, or more feet; The only inconvenience of which inftrument was 
dull, becaufe that fettling upon the furface of the glafs would augment the 
weight thereof: but for prevention of this, he faid, that a glafs cover and cafe 
might be fo ordered, as to prevent all thofe inconveniences, and yet not at all 
hinder the air within from being fenfible and compatible with the air without 
in the room, in which it was placed. 

Mr. Hooke then produced an animadverfion of Signor Cassini upon the ob- 
fervation of Monf. Gallet of the paflage of Mercury under the fun ; wherein 
he compared that obfervation with thofe of Gassendus in i6ji, and that of 
Mr. Hevelius in 1671, from which he made feveral conclufions concerning the 
motion of the node and the inclination of the plane of Mercury to that of the 
ecliptic. 

Upon this occafion feveral reflexions were made upon the obfervation of Monf. 
Gallet of the oval figure of Mercury appearing in the fun. Mr. Henshaw 
fuppofed, that it might proceed from the refraXion of an atmofphere about 
Mercury. Mr. Hooke conceived, that the body itfelf of Mercury might be of 
foch a figure ; and that it might proceed from the velocity of its whirling round 
■ upon its axis, he fuppoGng, that the axis of its vertiginous or diurnal motion 
lies, north and fouth, or at right angles with the feeming motion of it parallel 
to the : that a very fwift vertiginous motion on,that axis made the 

body of Mercury fomewhat of the tbape of a turnep or of a folid made by an 
.^sllipfis turned round upon its tborter diameter •, and he explained this hypothefis 
•f his by the thape, that a hollow globe of glafs will readily run into, if the 
. pantillion or pipe, at the end of which it is fattened, be whirled round Very 
swiftly. Ana the reafon, which he conceived, why it mutt needs be turned round 
very fwiftly, was on account of its nearnefs to the fun, whereby the (uperficial 
parts would be burnt, if it were not for the fwiftnefs of its motion. 

Here by the bye Mr. Hooke explained bis way, which he had formerly <k> 
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livered to Mr. Oldenburg, of making ufe of glades of any length without a tube : 
which was as follows : 

A rope was io ordered, as to join the two ends together, and fo to make a 
round rope. This was put through the pulley both at the top and bottom, and a 
large fquare or round board containing the objeft-glafs, which was faftened within 
a frame, fo as to make it inclinable towards the eye, where-ever pofited ; which 
was done by the means of certain firings faftened from the ends of the faid board, 
and extended from it to the cell of the eye-glafs. 

After this, upon a further difcourfe concerning the appearance of Mercury in 
the fun, there was much faid concerning the penumbra of lhadows caft by the 
body of the earth and by the atmofphere thereof ; and it was explained by expe- 
riments and reafons, what pare of the light of the moon in an eclipfe, efpecially 
that of the darkened parts, was to be afcribed to the penumbra or partial light 
from the fun, and what to the light caft on it by the refradtion of the fame in the 
atmofphere : and it was (hewn, that that undeHnednefs of light or fhadow, which 
was obfervablc in eclipfes of the moon, where part is fhadowed, part inlight- 
ened, is to be afcribed to the penumbra or partial light of the fun : but that that 
light, which made the moon vilible in a central eclipfe, where no diredt ray from 
the fun can come at it, muft be afcribed' to the refradtion of the laid rays by the 
atmofphere of the earth. 

Mr. Hooke promifed to produce at the next meeting fome microfcopical ex- 
periments, and particularly on fome part of a mufcle. 

March 7. Mr. Henshaw,. vice-prefident, in the chair. 

The minutes of the laft meeting being read by Mr. Hooke, upon the mention 
©f the air poife, and the experiment, in order to prove it, of weighing two bodies 
in water, it was very much doubted 5 though by the experiment of weighing in 
water the inftrument became fenfible, fo as to turn by putting a little fait in the 
water : yet whether the very fmall changes of gravity of the air could be made 
fenfible by fuch an inftrumenr, was ftill a queftion. Mr. Hooke affirmed it, and 
that in order thereunto he would provide a glafs blown large and light on pur- 
pofe, and fo order it, as that its variations or differences ftiould be ten or twenty 
feet, if it were neceffary •, and confequently that it would be capable of difcover- 
ing the fmalleft alterations of the air. 

He added, that he would ffiortly bring in a new inftrument for the difcovering 
©f fome properties of the atmofphere not yet known or taken notice of, and hither- 
to a'together infenfible to us, though by the faid inftrument they would be made 
evident, and their natures difeovered and determined. 

Upon. mentioning the particulars taken notice of by Moaf. Gallet, of the oval 
figure of Mercury, that fubjedt was farther difeourfed of, and Mr. Hooke’s hy- 
pothecs was objected to, viz. that though fuch an oval figure would be caufeu 
by the whirling round of a fluid body } yet it was probable, that the body of 

Mercury 
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: jc: ::\sy is folid •, and confequendy this whirling could have no effett Upon It. Td 
v eh Mr. Hooke anfwered, that though it might probably, be now a folid body, 

1 that at the beginning ic might have been fluid enough to receive that (hape : 
a a that though this fuppofuion fhould not be granted, yet it was probable, that 
there might be about Mercury Come fluid body, fomewhat of the nature of the fea 
here upon the earth and if this muft be granted, ic would be probable enough, 
that it would readily run into that (hape, and make the fame appearance : and thac 
ic is not improbable, but that the water here about the earth might do ic in- fome 
meafure, by the influence of the diurnal motion, which compounded with that of 
the moon he conceived to be the caufe of the tides. But there were fome other 
was of explaining thofe appearances, which, when he had time, he defigned to 
draw up in wricing. 

• Some obje&ions having been made againft the way of making ufe of long tele- 
fcopes without tubes, Mr. Hooke farther explained the way, and anfwered all 
thofe objections, and particularly that of Sir Jonas Moore, who fuppoted it only 
theory, and that it had never been pradtifed or made ufe of, Mr. Hooke affirm- 
ing, that he had done it, and found it convenient enough in a glafs of twenty- 
eight feet *, and therefore he conceived, that it might be a 3 conveniently pradtifed 
in a glafs of any other length. 

Mr. Hill defired, that the defeription of it might be fairly entered in the Re- 
gifter, that fo fuch, as had occafion, might there receive inftrudtions how to pro- 
vide it, if they thought tit to ufe it. 

The vice-prefident Iikewife moved, that the apparatus might be prepared, in 
order to (hew the experiment of it at fome meeting of the Society. 

f • 

. Upon a further difeourfe about the penumbra in eclipfes, the vice-prefident faid, 
that Mr. Hevelius had affirmed that penumbra to arife from the atmofphere, 
about the earth. But Mr. Hooke afferced that to be a miftake, fince the penum- 
bra vifible in eclipfes of the moon proceeds from nothing elfe than the partial 
inlightning of fuch parts of the moon, as were in the penumbra by the light of 
the fun? for thofe parts, wihch are in the middle of the penumbra, are inlightened 
but by one half of the fun, the other half being lhadowed by the body of the earth, 
which hy an experiment with the candle, and an explication of fchemes, was made 
fo plain, that there were no farther objections made againft it. 

Dr. Allen prefented to the Society for their repofitory a Lotujia Marina , which 
had this remarkable circumftance, that the horns thereof were covered >yith 4 
(hell, fo thickly fet with very fmall and exceedingly (harp points, that it might 
readily defend and keep oft' all fuch creatures, as ffiould come between them to 
offend it. 

•> , 

Mr. Henshaw obferred, that the cock-lobftcr, which Sir Georqb Ent had 
(hewed at Arundel-Houfe, hadadouble inftruroent of generation, as the female hacj 
tlfy a douhle receptacle, , 4 

He 
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He remarked likewife, that thtf bony Jubilances in the fforbaCh' of’ thl IobHef^ 
commonly called the lady of the lobfter, were nothing elfe than the teeth,- by whhffif 
the food was chewed and preffed,. doing the office of grinders, or Acntes mvlates. : 

i 

i 

, Dr. Grew added, that there' were mufdes and other bones, by which fheir mo^ 
tion was commanded and regulated. 1 

. Mr. George Ent prefented to the Society for their library the Life ttf Miv 
Thomas Hobbes, compofed by himfelf in Latin verfe and written with hist 
own hand. 

r / \ 

Mr. Hooke attempted to Shew 4 miCrofeopical experiment 6f the exceeding 
imallnefsof the parts of the tendon . of a mufcle, viz. that it was not above a 
twentieth part of the bignefs of a hair in diameter ; and consequently that a Hair 
was four hundred times bigger than one of thefe. But upon making trial thereof* 
tfye tendon was grown fo dry, that thofe minute parts could not be difeovered, tho* 
the fame were plainly vifible in the morning. It was defired therefore, that the* 
apparatus Should be provided againft the next meeting ; and that the tendon Should? 
be provided frefh and fit for this experiment. ' 

, Mr. Hooke then Shewed feveral forts of animals, .produced in the Sleeping of 
aimifeeds, coffee. Sec. in water. Thefe were much fmaller than thofe of pepper, 
and had a quite contrary motion. 

March 14, Mr. Henshaw, vice-prefident, in the chair. 

/ 

• Upon reading the minutes of the laft meeting, wherein it was fuppofed, that 
fhe oval figure of Mercury might be caufed by the velocity of its turbinated or di- 
urnal motion upon its own axis, Mr. Henshaw objected, that if it were fo, why 
did it not always appear of that oval figure. When it was feen at its greateft elon- 
gation, as well as when it was in conjunction with the fun ? To which Sir Jonas 
Moore added, that Mr. Flamstead was of opinion, that it was caufed by the 
refraction or defeCt of the glafs, and proceeded from miftake,. and not from any* 
real appearance. Since he could eafily make it appear fo with any glafs : and that 
there were many other mistakes in the faid obfervation, which therefore could not 
be relied upon. 

Mr. Hooke anfwered to both thefe objections, that the figure of Mercury might 
really be always fo oval, as Monf. Gallet had affirmed that he obferved it; and 
yet through the inadvertency of others it might not be taken notice of, and that 
poflibly for want of as good glaSfes as his, it might not have been vifible before. 
To confirm which, Mr. Hooke faid, that Monf. Gallet had noted, that even- 
in this obfervation through the three feet glafs it appeared round. Secondly, 
that the reafons, why it may not appear oval in its greateft elongation, may 

• It was printed at London in 4to, about three jfh December, 2679. It i* 7:;:.: : -t :] • f.-.ti 
weeks after Mr. Hobbes’s death, which happened QiViue IIjuihanje JuSianuTr 
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three, m.' T hat it is veryfmall and far diftant, and very bright, all which cir- 
cum (lances make it very difficult, unlefs with very good glades, to fee any figure 
at all of its body, but only a radiating point. 2. That being feen only part in- 
lightened, and never in oppofition to the fun, the whole furface of it feen by us 
is never all inlightened, but only fome parts of it ; which is a fufficient reafon to 
make it appear round, though the body of it be really oval, as is fuppofed ; a 
part of this oval being realiy not feen, whereby the oval is changed into a circle. 
For it tnuft be a very good glafs, by which one is able to difeover the true figure 
of Mercury, when half inlightened, by reafon of its fmallnefs and radiation ; and 
it ought to be a very much better one to difeover the figure of Mercury. 3. The 
figure of a dark body in a light medium is much better difeovered than the figure 
of a light body in a dark medium, by reafon of the radiation. 

Next, as to Mr. Flamstead’s fuppofition, Mr. Hooke faid, that it was no ways 
probable, that a man, who had made the whole obfervations with fo much care, 
and withfo many witnefles, and befides had fo ingenioufly and knowingly contrived 
the apparatus for obferving it, could either be deceived himfelf, or endeavour to 
deceive others ; and therefore, till there were better arguments than conjectures 
or hypothefes produced againft thefe circumftances of the obfervation, it ought 
not to be rejected or condemned. 

\ 

Upon the mention of ufing long telefcopes without tubes, feveral objections 
were made, as the bending of the lines, the difficulty of railing and fixing it, 
and the like. But Mr. Hooke affirmed, that he had actually done it : and that he 
had tried Mr. Hevelius’s fix ty feet glafs without a tube, though it were after- 
wards tried alfo with a tube by Mr. Cock at Mr. Oldenburg’s defire. 

Hereupon it was defired, that a trial might be made of it with a pole of ten 
feet long, that thereby the Society might be fatisfied of the praCticablenefs thereof; 
which Mr. Hooke undertook to do. 

Several difeourfes were made likewife about the penumbra, the refult of which 
was, that it was concluded to arife from the partial inlightening of the parts in 
the penumbra, fome parts of the luminous body being hid from them, whilft they 
were Ihined upon by other. 

Mr. Hooke then read a difeourfe of Signor Cassini, concerning his farther 
profecuting of the difeovery of the diurnal motion of Jupiter upon its axis by 
the fpot obfervable in one of the belts •, wherein were feveral very remarkable cir- 
cumftances and difeoveries ; that the fame fpot fometimes appeared for a certain 
fpace, and then difappeared again for a certain fpace : that the belts changed ; 
and the two belts appeared like two rivers overflowing their banks, and running 
into one large one, with only fome fmall fpots or i (lands as it were between them : 
that the turbinated motion of Jupiter was fometimes fwifter and fometimes flower, 
acccording as it more or lefs approached the fun : that he had ftated the epoch 
thereof, and given the rule how to calculate for the future ; that thereby the time 
•f its coming to the middle of the difk might be obferved to fome few minutes 
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of time : that from the greater number of revolutions Signor Cassini had divided 
the whole fpace from the firft to the iaft by the faid number, and found it to be 
fometimes 9 hours, 55', 53 ” fometimes 9 hours, 55', 52", and 6". 

Dr. Croune produced a phofphorus, the fame with that of Balduinus, which 
he affirmed to have been made in England by an Englishman, altogether as good 
as that fent hither by Balduinus himfelf. 

Mr. Haak affirmed, that he had another of the fame kind ; and that he had 
obferved, that it appeared white, if it were expofed to the light in the evening, 
when the fun was almoft ready to fet. 

Mr. Hooke read a difcourfe of his own, being an account of his obfervations, 
which in profecution of Mr. Leewenhoeck’s difcoveries he had made of the fmall 
worms in pepper-water, and in the Sleeping of feveral other liquors, as of bar- 
ley, wheat, oats, annifeeds, coffee, &c. as alfo of fugar, alum, blood, milk, fat, 
ligaments, mufcles, &c. and together herewith he difcovered the feveral ways 
and contrivances by which he made thofe obfervations ; and therein Shewed, how 
eaSily and apt fuch perfons are to be deceived by the appearances of thefe tranf- 
parent bodies through a microfcope, who are not aware of certain properties of 
tranfparent bodies, efpecially fuch as are peculiar to fubftances of fuch fmall bulk. 
And for the avoiding and preventing all thefe inconveniences, he Shewed feveral 
ways and expedients, without which no true difcovery could be made, and by the 
help of them they were very eafily made. Some of thofe mentioned by him were 
glafs plates, and plates of Mufcovy- glafs, particular kinds of light, the imroerf- 
ing the bodies in waters and other liquors, the fqueezing bodies between two glafs- 
plates, theftretching and fqueezing others with a kind of tongues. &c. whilft they 
are looked upon in a convenient light by the eye. After which he lhewed the 
method, by which he made two forts ef microfcopes, and the conveniences and In- 
conveniences of both thefe. 

The firft was a fmgle microfcope made by a fmall globule of glafs, by means 
of which, with very little or no difficulty, any objedl might be prodigiously mag- 
nified. 

He alfo explained how the globule was made out of a thread of glafs, and 
how that glafs thread and fmall glafs-canes were made. 

The fecond was a double microfcope confifting of two glaSTes, whereby many 
obfervations might be more conveniently made than with the Angle one. He then 
explained how, by the help of thefe, the parts of a mufcle, fibre, tendon, liga- 
ment, &c. might be examined : and to verify this by experiment, he produced 
a fmall part of the ligament of the neck of a Sheep, and Shewed it to confift of 
an infinite number of exceedingly fmall threads, four hundred of which would 
fcarce make the bignefs of one Angle hair of a man’s head. But as to the fibres 
of a mufcle, he affirmed them to be very different, which he wou.ld feme other 
time produce. 

Vol. Ill, E e e Dr. 
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Dr. Croune (hewed a (lone, on which a piece of alga was growing. 

March 21. The prefident and vice-prefident being abfent, Mr. Daniel Col* 
•wall was defired to take the chair. 

After the minutes of the lad meeting were read, a difcourfe arofe about Bal- 
duinus’s phofphorus j concerning which it was affirmed, that the fame was then 
made in England as good as that, which was brought from beyond fea : and it 
was defired, that one of them might be procured to be examined at the Society at 
their next meeting: which Mr. Hooke faid he would endeavour to do. 

Mr. Hooke read a letter and relation, which he had received from the prefident, 
being both fen t him from captain Richard Rolland from Tangier, 13th Fe- 
bruary, 167-y, containing an account of his trials made in the deeps of the lea j 
wherein he obferved, that having, according to Mr. Boyle’s directions, lowered 
by the deep fidge line a bottle of oil of annifeeds, and two other bottles only filled 
with air, into eight fathom water, and there fuffered them to flay a quarter of 
an hour, the oil was congealed, and the cork driven into the bottle j but the Hop- 
per had leaked through its pores, through which the fame upon pulling up en- 
deavoured to get bach, making a noifc and fmoke. 

The fecond experiment was with three bottles in an hundred fathoms water. The 
two bottles Hopped with lignum vita; were broken by the preffure of the water 
drawing them into the neck : the other (lopped with cork was taken up whole, but 
the cork driven into the bottle, and the bottle filled with water ; which being tailed, 
feemed fomewnat freffier than the reft. 

Upon this, a dilcourfe arofe about more exaCl ways of making thefe kinds of 
trials in the fea and other deep places. And Mr. Hooke affirmed, that he had a 
way to examine the prefiure to any depth with the greateft eafe imaginable ; and 
that was by a cane of glafs, with which there had been feveral trials made near 
Sheernefs, of which there is an account in the Regifters of the Society. That he 
had alfo other ways for examining the heat and cold of thofe fubmarine regions ; 
and to fetch up the water from any depth ; as alfo the earth, fand, &c. from the 
bottom : that he would give directions for the making of fuch an apparatus, if 
there were proper perfons appointed to make trial with them. 

Hereupon mention was made of great depths of waters within land, as of that 
of the lake of Geneva many hundred fathoms deep. 

Dr. Mapletoft related, that cardinal D’Estrees had caufed the lake de Aqua 
by Padua to be founded, but could find no bottom with a whole boat-full of 
line. 

Mr. Hill mentioned, that the fea was fo very deep at Medina, that the ad- 
miral of Spain could ride clofe to the key, and no bottom could be found by 
founding-lines. 

1 Mr. 
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Mr. Thomas Smith related, that by Mr. John Greaves’s experiment no 
bottom could be found at the Straits at a thousand fathom depth. 

Mr. Wheeler affirmed, that there was a pool or lake in Wales, of which no 
bottom could be found. 

Mr. Hill fuppofed, with good reafon, that in trials of this kind, the light-? 
nefs and buoyantnefs of the rope might at length keep the weight from finking 
any farther and fo much more line might be taken into the fea than was necefia- 
ry to meafure the depth. It was thought alfo, that the motion of the under-parts 
of the water might bend the line very much. 

Upon this mention mas made of the bending of the line of a pendulum hung 
from the top of St. Paul’s before the fire ; as alfo of fome other experiments about 
trying the particular gravitation of bodies near to and at a diftance from the fur- 
face of the earth ; of which there are feveral accounts in the Society’s Regifters. 

Dr. Croune moved, that there might be made an univerfal index to the Re- 
gifters. 

Mr. Hooke fhcwed in the microfcopes the manner how tallow coagulates, in 
order to explain the expanfion of water upon freezing : and 

The manner of the Ihooting of fugar diflolved in water upon the glafs- plate of 
the microfcope. 

1678. March 28. Sir Christopher Wren, vice-prefident, in the chair. 

Upon reading the minutes of the laft meeting, a difcourfe was occafioned con- 
cerning the ways then fpoken of for founding the depth of the fea by the help 
of a long pipe of glafs, the lower end of which was perfectly fealed up herme- 
tically, and the upper end fo ordered, as upon its defcending to admit of the wa- 
ter to enter in, according as the prefiure of the water was greater and ftronger 
upon the inclofed air ; and upon pulling up again of the fame pipe, and fo as the 
prefiure of the water decreafing, the air expanded itfelf, and found its way out 
without forcing out again the water, which had been admitted in its defcent. 

Sir Christopher Wren objected to this, that the comprefiionof the air might 
be occafioned by the cold as well as the prefiure of the water and fo it could 
not be diftinguifhed which part of the admitted air was to be afcribed to the 
cold, and which to the prefiure. 

Mr. Hooke anfwered to this, that it was necefiary, that there ftiould be other: 
inftruments let down with the laid pipe, in order to find the degree of coldnefs 
in the water at feveral depths below the furface \ and that the faid experiment 
was not lefs inftruftive than the other : for the performing of which he alledged 

E e e 2 that' 
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that he had a contrivance, by which the fame might be certainly examined, and 
thence the degrees both of the one and the other might be defined. 

Some other objections were made, that the depth might be examined by the 
help of a line, as well as by the degree of preffure. To. which it was anfwered, 
that as for the meer finding the depth of the fea, the line and plummet were nor 
fufficient, becaufe in great depths the line would be buoyant, and fo not be (trained 
ltrait : and where there was a motion of the water, the line would be often much 
Hoped, and fometimes much bended. But befides the examination of the depth, 
this tube ferved alfo to inquire into the degree of preffureat certain depths : which 
was another ufeful inquiry, and likewife helpful for the finding the qualities of 
thofe lower regions as to heat and cold •, which was a third inquiry worthy to 
be examined. 

Sir Christopher Wren feconded Dr. Croune’s defire of having an univer- 
fal index made to the Regifter- books. 

He alledged, that he had not heard any real objection again ft the wooden 
balls for founding the depths of the fea. To which it was anfwered, that thefe 
balls being ordered, as was directed in the Pbilofopbical T ranfaRions , would cer- 
tainly perform the effeCt, if care were taken to obferve exaCUy when the balls ap- 
peared again above water \ which was eafy to be taken notice of in fmall depths, 
and where the water was without motion. But where the water or the fhip were 
in motion, fo that the ball did not attend again into the fame place, where it 
defcended, and where the depth was very great, there the obfcrving of the mo- 
ment, and the place where it appeared again after it had been funk to the bottom, 
was very difficult, and hardly practicable. But as to the way of ordering the 
ball and weight, which was prefented by Riccjolus, it was very fallacious, the 
ball frequently letting go the weight before it came to the bottom •, and at other 
times being detained altogether at the bottom without feparating from the weight, 
as had been found by trial ; of which an account was entered in the Regifter - 
book. 

Mr. Hooke (hewed an obfervation of the figure of the fmall and imperceptible 
parts of a mufcle, which he had difcovered by the help of a microfcope. The 
mufcle, which he had made choice of for examination, was that of a lobfter’s claw, 
the fabric of which was fuch, that all the motion muft necefiarily be made in 
the fibrous part thereof ; fince firft the tendon is nothing elfe but a bone, and fo 
not capable of (hrinking or ftretching j and fecondly, the other end thereof is fatten- 
ed immediately to the infide of the (hell. 

In this obfervation notice was taken, that the fmall fibres fought for, though 
as much magnified and inlightened as was neceflary, did not appear till by the add- 
ing a fmall drop of water the irregular refraClions on the outfide of the fibre were- 
removed ; after which it was very plainly vifible, that the whole fibrous part of 
the mufcle examined confided of an indefinite number of exceeding fmall ftrings 
extended ftrait between the infide of the (hell and the tendinous bone in the middle * 

which 
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which were fo final!, that Eve hundred of them would fcarce exceed the bignefs 
of an hair. 

Each of thefe fmall fibres or firings was conceived to be feen of the lhape and 
figure of a wreathed pillar, or a flick naturally grown wreathed by the twilling 
of a firing of ivy. Others fuppofed it of other ihapes. But the determination 
thereof was left till another time. 

Mr. Moses Pitt, bookfeller, having made a propofal to the Society of his 
defign of printing an Atlas, or defcription of the parts of the earth, fea, and 
heavens, contained in about fix hundred copperplates or maps, and about nine 
hundred printed fheets ; and de&ring the alfiftance and encouragement of the So- 
ciety for the more exadt performance, and the better carrying on of this work ; it 
was referred to Sir Christopher Wren, Sir John Lowther, Mr. Hill, Mr. 
Haak, Mr. Hooke, Dr. Grew, and Mr. Collins to confider farther of this 
propofal, and to report their thoughts of it at the next meeting of the Society ; 
and the time of this committee’s meeting was appointed on theTuefday following, 
at fix o’clock in the evening. 

April 4. The preudent in the chair. 

The minutes of the laft meeting being read, Mr. Henshaw, upon the men- 
tion of the ways of founding the depth of the fea, aflerted, that in cardinal Cu- 
sanus there was another way of founding it, different from thofe which had been 
defcribed by Mr. Hooke, both by the help of a pipe, and alfo by the defcent of 
a ball funk by a weight ; which weight leaving the ball when it came to the bot- 
tom, the ball afcended with the fame velocity upwards, with which the weight 
and ball together defcended to the bottom. 

Hereupon Mr. Hooke explained the peculiar contrivance of the application of 
the leaden weight to the ball, which he had invented and made ufe of, being the 
lame, which was entered in the Society’s Regifter. As alfo he Ihewed the uncer- 
tainty and inconvenience of the other contrivance, he having experimentally found, 
that it would often fail of performing the defired effedt, either by leaving each 
other before they came to the bottom, or not feparating at all when they came 
thither. 

The prefident, Mr. Henshaw, and Mr. Hill made feveral objedtions againlt 
the way of founding, the depth of the fea by the aforefaid contrivance with a 
ball funk by a weight : the chief of which were founded upon the fuppofition of 
Galileo, that defcending bodies accelerate their motion continually in a dupli- 
cate proportion to the time of their defcent; and therefore it feemed hard to con- 
ceive, how the theory propounded by Mr. Hooke would hold true, viz. that the 
time of the defcent and afcent of the ball is always in the fame proportion with 
the depth of the fea, be it more or lefs, provided it were about two fathoms deep. 
The reafon of which he alledged to be, that by palling about two fathoms in the 
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water* the ball both in amending and defending would arrive to its greateft de- 
gree of velocity. 

The prefident farther urged, that Galileo, Gassendus, and Mersennus had 
all affirmed the fame thing, that all defending bodies accelerate their motion in 
proportion to the fquares of the times of tneir continued defeent : and that they 
had, upon this fuppofition, been at the trouble to calculate the time, that a body 
would fpend in defeending to the center. 

Mr. Hooke anfwered, that, thole calculations had been made upon a theory, 
and not upon experiment ; for that experiment would evidence the contrary. And 
though in a vacuity of water, air, or any other grofs fluid, thofe proportions 
-would hold very near ; yet in a medium, wherein there was a refilling fluid body, 
it would not hold in any wife, efpecially in thofe, which had a confiderable pro- 
portion of fpecific gravity to that of the defeending body. Hence he faid ap- 
peared the reafon, why a down-feather being let fall in the air would defeend 
therein, if it were not difturbed, by an equal degree of velocity. But on the 
contrary, if the faid feather were let fall in a medium, whence all the air was 
exhaulted, and nothing but a fluid aether left, he affirmed, that it would fall ’ 
therein, as to fenfe, with the fame accelerated velocity, that a done would do in 
the open air. This, he obferved, he had formerly ffiewed to hismajefty at White- 
hall. But that upon admitting the air into the fpace, through which the feather 
was to defeend, it was plainly feen to defeend with an equal degree of velocity 
the whole fpace, which was all the way very flow. He added, that in vacuo the 
defeent of all bodies was equally fwift, increafing continually its velocity by a 
duplicate proportion to the time of continuance ; but that in all gravitating me* 
diums fomewhat of that proportion is impeded* Hence he affirmed, that in the ex- 
periments tried from the top of St. Paul’s fteeple it was very- plainly vifible, that 
a leaden ball would defeend fader than one of the fame bignefs of wood, and 
that of wood fader than one of cork ; infomuch that the heavied would in that 
defeent get near thirty feet before the other to the bottom. He further added, 
that even of bullets of the fame fubdance the bigger would manifedly outrun 
the lefs in their delcent. 

As alfo, that all mediums whatfoever had fome refidance to the motion of bo- 
dies through them, and that even thofe, which had lead, had yet a very con* 
fiderable oppofition to a motion, that was proportionably accelerated. Hence it 
was, that birds were able to fudain themfelves in the air; and that one might 
break the dronged oar by fwiftly driking it again the water. 

And farther, that in the thinned medium, though the acceleration were pretty 
near what wasfuppofed by theaforefaid authors; yet that it was in none mathe- 
matically true, but that there would be in all mediums a certain degree of veloci- 
ty, which the fame defeending body would never exceed, though other defeend- 
ing bodies might, and fome others would never arrive to : after which degree was 
attained, the progrefs of the body would always be made by equal fpaces in equal 

times. 


Digitized by U)oq ie 



1678.} ROYAL SOCIETY OF LONDON. S99 

times, though ever fo far continued, provided the gravitating powers remained 
the fame. 

Notice alfo was taken, that Galileo had fuppofed, that the motion of a com- 
mon pendulum was ifochrone j but that it was afterwards experimented by Mer- 
sennus, that this aflertion would not hold j though the other problem of Gali- 
leo of the ifochrone defeent of a body upon the inclined plains within the cir- 
cumference of a circle were mathematically and mechanically true : 

That Monf. Huygens was the firft, that found out, that the motion of the 
weight of a pendulum in a cycloid would make all its excurfions ifochrone ; but 
that he was not the firft, who applied the pendulum to a clock for the regu- 
lating thereof. 

Sir John Lowther queried, who it was, that firft found our, that the motion 
of the defeent of heavy bodies was not the fame with what Galileo had aflerted. 

Dr. Croune fuppofed, that it was Monf. Mon con ys •, and that he had it from 
a Jefuit in France. But Mr. Hooke thought, that this was difeovered long before 
and did not remember the mention of it in the travels of Monf. Monconys \ 
but remarked, that the Jefuit Ricciolus had mentioned it long before in his Alma - 

Dr. Croune added, that De Chales in his Curfus had faid much concerning 
it both from his own experiments and thofe of others. 

Mr. Hooke lliewed an experiment of the compreflion of the water in a glafs- 
pipe, in order to the exhibiting the experiment of examining the depth of the 
fea. And it was very vifible, that the effedt anfwered to what was aflerted con- 
cerning it, viz. that the compreflion was proportionate to the depth of the glafs 
below the furface. w 

April 1 8. Sir Jonas Moore, vice-prefident, in the chair. 

The minutes of the meeting of 4th April were read, which gave occaficn to dif- 
courfe concerning feveral ways of founding the depth of the fea. 

Sir Jonas Moore related, that he had made many trials with the ball jnd 
weights of lead for the founding the depth of the fea : and that he had found it 
exceedingly difficult to determine any thing by them, by reafon that it was almoft 
impoflible to difeover them certainly, at their firft appearing above water, though 
they would often leap into the air to a confiderable hight •, and that was becaufe 
they would often rife two hundred fathoms from the place, where they were let' 
down into the water. That of twelve, which he had tried at the Straits mouth, 
not one was found at its firft appearance. He therefore conceived, that they would 
be of very little ufe in the ocean, though they might.be of ufe in very deep lakes, 
fuch as that of Geneva, See. 

Here- 
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■ Hereupon a farther difcourfe was occafioned concerning the motion of amend- 
ing light bodies ; and whether bodies afcending from a greater depth would not 
move much fwifter towards the latter end, and poife higher than thofe, which came 
from a lefs depth. And it was alledged, that a ball of fuch a poife as thofe made 
ufe of for founding the depth of the fea, would in its afcending acquire a confider- 
able velocity. But that degree being acquired it would not be more accelerated, 
though it afcended ever fo much farther. 

Dr. Croune moved, that a theory of this matter might be brought into the 
Society. 

Sir Jonas Moore alledged, that in (hooting granados he had found, that the 
greateft random was below forty-five degrees of inclination. And that (hooting 
at twenty degrees would fly much farther than (hooting at feventy : the reafon of 
which was the denfity and refiftance of the air to the body pafling through it, where- 
by that, which was (hot at feventy degrees, pafling through a greater quantity of 
air, received a greater impediment and hindrance from moving exadtly in a pa- 
rabolical line, than that which was (hot at twenty. 

Sir Jonas Moore farther obferved, that the different denfity of the air at one 
time more than at another would caufe a greater impediment and deviation of the 
bullet at that time more than at another : that the motion of the air or wind would 
often bend the bullet confiderably out of its diredted way : that the hollownefs of 
the (hell would many times make it pafs in a curve and not in a ftrait line ; for 
that he had feveral expanded canvaffes fet up all exadfly in a ftrait line •, and that 
upon (hooting diredtly in the line he had obferved, that a bullet had paffed through 
the firft and laft, and yet miffed all the intermediate ones by defledting either to 
the right or left fide of them. 

It was then moved, that fome experiments (hould be made at the column * on 
Fi(h-ftreet hill, of the velocity of the defcent of heavy bodies, and what the re- 
fiftance of the air is to that motion. 

Mr. Hooke affirmed, that he had a defign to make feveral experiments con- 
cerning that and other matters at that place-, of which he would give the Socie- 
ty an account -, as he had formerly done of thofe made at St. Paul’s before the fire 
of London. He took notice, that there were in Ricciolus’s Almagejlum Novum 
a great number of fuch experiments made at Bologna at the tower of the Afi- 
nds. 


Dr. Croune alledged, that Monf. De Chai.es in his Curfus had given a theory 
of the refiftance of the air to bodies moved through it, together with a great num- 
ber of experiments to that purpofe. 


Sir Jonas Moore related, that a hurricane blowing off the ball from the top 
of the fteeple at Durham, the ball had acquired fo great a velocity in its fall from 
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fo 


Digitized by LjQOQle 



1678.] ROYAL SOCIETY OF LONDON. 4 ot 

fo great a hight, that it funk itfelf at leaft four feet into the ground } which he 
fuppofed to have been occafioned by its great bulk and the great hight of the 
place whence it fell. 

. Mr. Hooks moved, that for the examination of the defeent of heavy bodies 
trial (hould be made with granados fhot direftly upwards, as near as might be, 
at Blackheath ; in which trials obfervation {hould be made of the time of their 
afeent and defeent ; which might be very ealily done, this being very vifible at 
a diftance. 

Mr. Hill alledged, that in Ricciolus there is an account of an experiment 
of {hooting a bullet perpendicularly upwards ; and that it had always been found 
to fall to the weft ward of the place, whence it was {hot. 

He added, that by many experiments tried at Dover Caftle it had been found, 
that no gun in that place would fhoot above a mile and an half into the fea : the 
reafon of which was {hewn to be the proportion between the velocity of the hori- 
zontal and perpendicular motions. 

Mr. Hooke {hewed the microfcopical figure of the fibres of a mufcle, and ex- 
plained the reafon of their motion by a wreathed helical gut and a ftrait ftring, 
whereby upon b owing up the gut, and filling it with wind, the ftring became he- 
lical and (hortened, being twifted about the gut : but when the gut was fuftered to 
empty itfelf of the air, the ftring lengthened and became ftrait, and the gut twill- 
ed about it in a helical figure. 

Mr. Hooke propofed alfo an experiment for the next meeting, to {hew how 
the motion of the muicle might be explained, fuppofing the faid fibres to be (like 
a necklace of hollow glafs-beads, which it reprefented) a il ring of fmall bladders 
joined together by the necks. 

Mon f. Papin, who- was admitted to be prefent, {hewed an experiment of a 
wind-gun of his own making and contrivance. 

April 25. Sir Christopher Wren, vice-prefident, in the chair. 

The minutes of the laft meeting being read gave occafion to difeourfe concern- 
ing the refiftance of the air to bodies' moved through them; and particularly con-' 
cerning the figure, in which a granado is moved ; how near it approaches to a pa- 
rabola; and' in wfiat it. varies from it 1 that in the motion of lefier bodies in lefler 
fpaces the figure is lo near a ; true parabola, that it is. not poflible, by any inftru- 
ment yet known, certainly to deferibe one nearer to the truth. * 

Sir Christopher Wren alledged, that he had by many trials' found, that lie] 
was able by binding and fixing laft his, barrel, to Ihoot three {hots in five into! 
the fame holes. . , . 
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Sir John H'oskyns. mentioned, that Sir Jonas Moore - had 1 affirmed, that he: 
had done much the fame thing with - a crofs bow fixed faft to- a reft, and (hooting 
an arrow. 

' It was ailedged; that thofe guns carried 1 trueft and fureft, which wereexaftly 
bored and poliflled within, and that Had - a bullet exactly fitted’ into it; or that 
was forced' through it by the ftrengch of the powder. 

After this a difcourfe was occafioned concerning the motion and fabric of 
mufcles. And Mr. Hooke (hewed an experiment in order to the explanation there- 
of, which was a chain of fmall bladders fa tened together, fo at that by One pipe 
the whole feries might be filled ; which they would be fucceflivdy, one after an- 
other, that, which was next the pipe; being firff filled; and then the- next fuccef- 
fiyely. Now it was fuppofed, that the globules of the fibres of the mufcles, which 
feemed like a necklace of pearl, might be fome fabric; as this of bladders, in 
which might be included a certain portion of air or other very agile matter ; 
which air being ihcluded ih ft) exceedingly (mail and very thin (kins, was veryeafi- 
Jy wrought on by heat and cold, and other agitating - properties ©f the liquors-, 
thatpafs between them ; and thereby they might be prefeptly filled by the faid in- 
cluded air being, rarified and’ emptied by the condensation erf the fame from - the 
want of that heat continued: and fo by - the fuccefllve rarefaffidn and conden- 
fation of the fame air included in the aforefaid chain of bladders the ftring thereof 
was made either (horter or longer, each of which was ft) much the more; by how 
the rarefaction Or the condenfation way the greater. 

Upon thi? an occafion was taken, to difcourfe of the caufes of the motion of 
the mufcles ; and. how far the air taken in by the - lungs mighe contribute towards 
mufcular motion. And it was thought, that it was of great necefiity for that 
very purpofe. 

Dr. King was of opinion, that the motion of the mufcles proceeded from 
the liquor of the nerves, and 1 ailedged the exceeding minutenefs of the divarica- 
tions thereof; infomuch that with a microfcope it was pofllble to trace them till 
they were much fmaller than the hair, of a man’s head, and yet might be found 
to divaricate and to cleave into more and fmaller ramifications. He remarked, 
that he had tried thele fmall divarications into the very middle of the body of 
thefe mufcular fibres. It was judged, that both might be neceflkry to produce 
that motion. 

! : 1 ' t ... | . 

Mr. Henshaw objected, that the divers for fpunges- and corals at Samos - 
could hold their - breath three quarters of an hour. Upon this alfo he mentioned 
his defign of difieCtiog an otter, in order to inquireinto Monf. Des Cartes’s af- 
(erttons concerning the foramen ovale y , by which the blood of otters was fuppofed 
topafs from one ventricle of. the heart to the other, without paffing, through the 
lungs: and thence k was fuppofed, thar there was lefe need* of the motion of the 
lungs or breathing, fmee it was thought, that the great ufe of the motion of the* 
lungs was for the making the blood pafe through them. 
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But Againft this -be pledged, -that in his-Qpmiontht C6ttr*jhtd mo foramen t^vsle ; 
which Sir CoRtSTOPHER Wren pofuively aflerted, having dtficdted and examine 
ed an otter for that ipurpofe. 

Dr. Kino affirmed, that an otter could not continue under water without 
breathing abcrwe lour minuses, and then mu ft of neceflity come up and breath. 
And fo k>ng almoft any man in cold weather was able to atbftaia from breath- 
ing. 

< . ' • ' . • . . ’ > 

Sir CMRiKTiopfiER Wren related, that the feal, that was in St. James’s Parle, 
had mufcles, by which it could * * up the moftribs, and fo fink itfelf. and 

lie at the botcom of a pool made for him, for a great while together ; and thac 
it wpuld eat its -food at the bottom of thd water. 

Then the difeourfe of mufcular motion was farther profecuted : and it was fup- 
pofed, that rthofe chains of globules might 'be filled with other liquors as will as 
with air. But Mr. Hooke alledged, that the fpirit Of wine and divers other fpi- 
rituous liquors were pretty fuddenJy fufoepcible of the degrees of heat and Cold 1 
yet in comparifon with the exceeding fenfibility of the air they were very flow 
and dull : and in order to explain this he promifed to produce at the next meet- 
ing a glafs, which 'fbould CKperimedtally verify it. 

Sir John Hoskvns objefbed, that the motion of the mufcle could not be 
from the dwelling or flarinking of the air 4 for that Dr. Goddaiko had, by an ex- 
periment mode ia a veflfel of da, in which .a man’s arm was -included, proved, 
that the arm took up no more room in the water, when the mufcles were intented 
and made ufe of to pull, than when they were Tufferod to lie ftifl without {braining. 
To which :Mr. Hooke arrfwered, that that experiment was not at ail fufficieut 
to prove pr difprove the fwelling or fhrinking of -the mufcle *, for that there be- 
ing always fome mufcles, which counterbalance the other, and that as much as the 
one fwells, the other fhrinks ; and fo the fame fpace is always filled by the two 
antagonist mufcles together. 

. Sir Christopher Wren fuppofed, that the fwelling and fhrinking might 
proceed from a fermentative motion anifing from the mixture of two hccerogenc- 
cus fluids. 

Some difficu’ties occurred in this hypothefis, how the motion of fome mufcles 
fiiould continue fo long after they were cut off from the body of the animal. Men- 
tion was made of the -inu&les of ’tht fkm in fliyir^g a dead animal * of the parts 
of eels cut afunder*, of frogs (birring after the heart, lungs, and entrails were tak- 
en out. 

•Mr. Hooke affirmed, that he had observed the heart of a monk-fifh to beat 
many, hours after it was cut out of the body. 

May 2, Mr. Henshaw, vice-pfefident, ; in chie ehkir. 

Fff 2 The 
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The minutes of the laft meeting being read, wherein mention was made of 
the parabolical figure defcribed by a bullet, and inquiry being made concerning 
the figure proper to each inclination, it was lhewn, that the figure defcribed by 
a bullet fhot with any inclination whatfoever is a parabola. 

Upon occafion of a difcourfe about refpiration, Dr. Croon e mentioned an ex- 
periment made by Dr. Merret of keeping young puppies a long time without 
refpiration, by fuffering them to remain in their lecundine after they were taken 
out of the dam. This obfervation was confirmed by Mr. Hooke from his own 
trial ; and he added, that he had found the heart of one of them beat the next 
morning, which he bad taken from the dam the night before. 

Dr. Croune hinted, that a creature might be flifled before the foramen ovale 
could be clofed. 

The vicc-prefident anfwered to this, that it was a queftion, whether the foramen 
ovale might not be clofed before the birth ; becaufe it had been obferved to be 
clofed immediately after the birth ; and therefore it was not probable, that it could 
be done fo fuddenJy. 

Dr. Croune fuppofed, that there were other ules of the foramen ovale than had 
yet been afcribed to it ; for that he had obferved, that the blood circulated through- 
out the lungs, as well after the exhaufting the air by the wind-pump Out of them 
as before : fo that he fuppofed alfo, that even before the child had breathed, there 
might be made a circulation of the blood even through the lungs of the foetus. 

Upon this occafion much was difcourfed about the fabric of the lungs, and how 
the air might be clean drawn out of them by the wind-pump, though it could 
not be exprefled out of them by prefiing them without breaking the little blad- 
ders. 

Mr. Hooke explained the reafon, why this effeC might be performed the one 
way and not the other : and that wis, that the little bladders, out of which the 
lungs were compoled, were joined to the branches of the afpera arteria like leaves 
to the fprig of a. tree : that the holes, by which the afpera arteria and each of 
thefe bladders communicated, opened and clofed according as the bladders were 
more or lefs expanded : but that they became perfeCly clofed up, when the blad- 
ders were not bigger than Rich a determinate magnitude^ 

Mention was made of divers, who refrefhed themftlves by the help of fpunges 
dipped in oil. This was taken notice of upon Mf. Hill’s mentioning, that Mer- 
sennus had related, that a diver could hold his breath, and continue under water 
for an hour and a half without coming up to fetch breath : but that he had re- 
traced this relation in another book, and acknowledged himfelf to have been 
mifinformed. 

Mr. Henshaw added, that the feal in St. James’s Park ufually received its food 
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at the top of the water and upon the land, and then dived to the bottom and eat 
it there. 

It was difcourfed, that the fpeclfical ufe of the air or refpiration was difficult to 
guefs it; for fome experiments had proved, that there might be a circulation 
without the motion of the lungs ; and that a man might be Aided, though he moved 
his lungs and breathed, if it were not frefh air. This was thought a good ar- 
gument to prove what Mr. Hooke had aflerted, that air was the pabulum of the 
animal fpirits, and that, which was the principal caufe both of the heat and ani- 
mal motion ; for that the blood was in the lungs both impregnated with freih air; 
and fo received an inlivening dorid arterial colour, and alio difcharged great quaa- 
* tity of fleams and fuliginous matter, that was contained in it. 

This gave occalion to difcourfe of the reafon, why feveral creatures leave a (cent 
behind them. Where they pafs ; fo that dogs are able to follow them thereby a good 
while after they had paded along. 

Mr. Hill obferved, that in hunting a deer, the dogs would not always take 
the fcent from the ground, but fometimes alfo from the boughs of trees, or any 
other thing, whereon the breath of the deer might fettle. 

Upon this difcourfe it was farther obferved, that there were continual fleams 
Uhiing from animal bodies, not only by the lungs, which vented the greateft quan- 
tity, but even from all the other parts of the body. And it was remarked, that 
if a man in cold weather ftands with his fhoes upon a marble (tone, he would pre- 
fently leave an impreflioi) behind him upon the ft ones, though his fhoe-foles were 
perfectly dry, as was prefently experimented. It was judged, that by fome fuch 
Hearns as thefe left on the ground, upon which a man walks, a dog might be able 
to follow him by the fccnt. 

It was hereupon obferved, that the vapours, that perfpire through the fkin, 
make a kind of atmofphere about a man and other creatures ; and thence in cold 
weather thole vapours being condenfed into water become vifible, as was more 
'vifible in the breathing of a man or other creature. Hence it was conjeftured, 
that the wearing of an oiled cafe upon a hat would make the hat within very wet-j. 
as alfo the wearing of cap of falve or lead. 

• Hereupon it was fuggefted by Mr. Hooke, that probably the healing of plaif- 
ters might be from nothing elfe than the keeping of the air horn preying upon the 
tender wounded part, and from keeping in the moiflure to keep it tender and fupple. 

The ufe of the fkin of an egg for healing of frefh wounds was alfo mentioned i 
as likewife that this was the reafon, why a dog heals his wound by licking it v keep- 
ing it thereby clean and moift. 

Mr. Colwall related, that though the egg fkin might be good' for healing of 
green wounds, yet that it is not fo for healing of old ones ; for that he knew a 
perfon, who by wrapping up his finger in it, had mortified it. 

By 
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• By' the -bye 1 mention was made of the: foot .©fa bear, which ±ry Stbko was db- 
ferved to be much fuller of glands than that of other creatures : and this was iup- 
jiofed 10.be the reafon, why bears were obferved toiuck their fed fo much in cold 
weather, as containing a liquor laid up by nature : and it was obferved, that 
thereby the fat of .the bear wafted. 

Mr. Hooke read a difcourfe and relation of a voyage made by a gentleman 
to the top of the pike of Teneriffe, and Of the remarkable particulars obferved 
there by him ; of the water and ice m the cave : of the 'heat and fulphur of the 
r caldron at the top : of ‘the cOld and penetrating winds : of the dear profpeft of 
an ifland at a good diftance : of the continuing of ‘the tafte Of wine and ftrong 
waters : of the reputed hight, and of the vaft ftones, that feemed to have rolled 
down from, the top. 

' Art experiment was exhibited, to fhew how exceedingly fenGble the air is of the 
alteration of the degrees of heat and cold. And it Was made ufe of to explain 
how the motion of the mufcles might be effected, fuppofing them to confift of an 
infinite number of fuch fmall bladders ftrung together, as had 'been fhewn at the 
faff meeting by the micrOfcope jn the mufcte of a crafh. 

May 4. At a Council held at Sir Christopher Wren’s were prefent 

Sir Christopher Wren, *vuce-prdBdeiit, 

Sir Paul Neilie* Mr.. Henshaw, 

Mr. Hill, Mr. H ooke. 

It was ordered, that the iron cheft in the gallery of Grefliam-Cpflege be opened 
on the Thurfday following in the prefence of* viee-prefident and any .two of the 
council 4 and that an inventory be taken of -What was contained in it j and that 
Mr. Hunt provide forthwith convenient padlocks for it : 

That Mr. Hooke treat with Mr. Lem concerning Chelfea-College, and give 
•an account of his proceedings at die next meeting of the council : 

That an index be made of all the material things contained in the Council- 
hrook by the advice Of the fecretaries •, and that a reafonable allowance be made 
to a fit perfon to do the fame : And, 

That Mr. Henshaw, Mr. Hill, and Mr. Hooke, be defired to go to Chel- 
fea College, and to get a furvey of it fometime before the Thurfday fev’nnighc 
following. 

May 9. At a meeting of the Society, Mr. Henshaw, vice-prefident, in 
the chair. 

The minutes of the laft meeting being read gave eccafon of much difcourfe 
concerning refpiration, and of what ufe the air might be for continuing fenfe, 
motion, and life. 

I. k Sir 
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Sir JpHrt HosKYNS was of opinion,, that the ufeof the Jungs might bet<y 
alter, prepare, and difpofe the air fo, as to feparate a part thereof, and make ic, 
fit for mixing with the blood, as it palled through them, fomewhat analogous 
to th'ofe operations* which are performed by other vifcera. upon other juices: of 
the body*; andfor feparatingalibat the fame time apart from the blood, as- the > 
liver feparates< the gall,, the kidneys the urine,. &c. 

■ The vice-preGdenc was- of opinion, that a principal ufe of the lungs is for the 
promoting .of the circulation of the blood.. 

. Itwas'Obje&ed to this, that the motion of the lungs was not at all necefiary 
to the circulation, becaufe a dog could live, though his lungs were kept motion- 
lefs, by being continually blown up and kept extended by a pair of bellows : 
that. a dog. Would be kept alive, though the lungs-wefe. not kept fully extended, 
provided there were a continual blaft of air, that pa fifed through, them ; and far*., 
ther, that a creature would be ftifled and die, though his lungs moved, if it did 
not breath frefh air. 

It was therefore concluded, thatvthe principal ufe of refpirarion is for the mixing 
the nitrous part of the air with the blood ; which part, of the. air being once 
fpent and feparated.from it,, tha remaining part thereof is altogether? ufeiefs for 
that purpofe. 

To this it was obje&ed, that if there were fuch a conftant and continual ne- 
cefiity of frefh any how comes it, that the foetus included in the fecund me; as had 
been lately mentioned, would continue to live, though it had no frefli fupply of 
frefh nitrous parts of the air from the lungs, which would not move at all ? 

And Mr. Henshaw mentioned, the perfon in Sweden, of whom there is a 
fuller account in the books of the. Society, who being drowned and frozen , up. 
ig ice for a con fiderable: time,, was: afterwards dug out, thawed,, and brought to-, 
life again, and had been fecn by. many is Sweden, with whom Mr, He ns haw. 
had fpoken. 

Mr. Collins cited upon this occafion Pechlinus’s hi (lory: 

It was farther fuppofed, that the greateft tranfpiration of the body was made 
by the lungs ; and that fome creatures fcarce fweat at all. Whereupon Dr. Acti- 
on by fug^efted, that the drivel of a dog heated with running is not ordinary 
feliva, biit feems to be the fweat of the dog mixed with it. 

Upon the mention of the relation, read a t the Jaft meeting, of the journey to 
the top of the. pike of. Tencriffe, feveral debases arofir concerning. the hight of 
the clouds and the nature of them. 

SirJ w*» Hostavhs? obfenrisd, that-according* to this relation the'- clouds were 
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as high as the top of the pike ; and that they fometimes covered it, and made the 
earth very moift and clammy. 

Dr. Wallis and fome others affirmed, that they had ridden through clouds at 
the tops of hills, which there appeared a mift j but both before they entered it, 
and after they had palled it, it looked like a cloud, and was really nothing elfe. 

After this a Latin letter was read from Theodorus Kerckringius fent to the 
prefident, and dated at Hamburgh, 4th February, 1 6y \ u , returning his grateful 
acknowledgments for the honour and favour done him by his ele&ion into the 
Society, and declaring his defire and readinefs to ferve their defign to the utmoft 
of his power. 

The experiment appointed for the next meeting was the trial of the mercurial 
experiment at the column on Filh-Street-Hill. 

May 30. At a meeting of the Council were prefent, 

Sir Christopher Wren, vice-prefident. 

Sir Jonas Moore, Mr. Hall. 

i Sir John Lowther, Dr. Holder, 

Sir John Hoskyns, Mr. Hill. 

Sir Paul Neile, Mr. Howard, 

Mr. Henbhaw, Dr. King, 

Mr. Colwall, Dr. Whistler, ' 

Dr. Grew, : Mr. Hooke. 

It was ordered, that Sir John Hoskyns, Mr. Henshaw, Mr. Hill, Dr. 
Grew, Mr. Hooke, or any two of them, be a committee to conlider of the beft 
Way of difpofing of Chelfea-College ; and that they have full power to treat and 
agree concerning the difpofal of the faid intereft to the beft advantage of the So- 
ciety in their opinion 1 and that Mr. Hooke do from time to time appoint the 
meetings of the faid committee, and accordingly fend notice thereof to the 
members of it. 

At a meeting of the Society on the fame day, 

/ 

• Mr. Henshaw, vice-prefident, in the chair. 

* : I . - 

The minutes of the meeting of May 9, being read gave occafion of difcourf- 
ing concerning the reviving of perfons, who had been drowned for a confiderable 
time: upon which fubjeft it was alledged, that Pechlinus * had written a long 
difeourfe, of which the Society had received a particular account from Monf: 
Stiernhelme the refident of Sweden. 

■ Letter-book, Vol. vjii. p. ji. , * Nk. Pecbun.ps, whofe hook ie,4trit 13 /tlimhti 4tf(du 
Wat printed at lyilon in 167$. 

Sir 


Digitized by 


Google 



1678.] ROYAL SOCIETY OF LONDON. 407 

Sir Jonas Moore gave an account, that Mr. Edmund Hai.ley, who wen* 
to the illand of Saint Helena, in order to obferve the ttue places of the ftars near 
the fouth pole, was newly returned to England j and that he had completed his 
defign by having taken the true places of above four hundred confiderable ftars; 
that the place of his obfervation was above a thoufand yards higher than the fur- 
face of the fea ; that by reafon of that great hight there were there almoft con- 
tinual clouds and mills, which palled very fwiftly : that this miftinefs and moif- 
ture of the air diflolved the glue of the tubes : that he obferved, that thefe 
clouds and mills arofe immediately out of the fea on one fide, and palled over 
the illand, and fell down on the other fide: that this miftinefs was only over the 
illand, and not on the encompafting fea : that the air was extremely temperate 
and helpful : and a 4 an argument hereof he related, that a couple having gone 
over from England to inhabit there, the hulband being fifty- five years of age, 
and the wife fifty-twb, the wife was big with child, and ready to be delivered 
when he came from thence : that the illand afforded plenty of wild partridges and 
turkey hens : and that the whole illand feemed to be one intire rock Handing in 
the middle of the fea. 

Sir Jonas Moore undertook to difcourfe Mr. Halley farther concerning his 
other obfervations, and to give the Society an account thereof. 

Mr. Hooke read part of a difcourfe fent him by Mr. James Young of 
Plymouth, containing a brief defcription of the illand of Mayo and of the bay- 
in that illand, from which fait is brought ; together with his Obfervations on a 
well dug in the fand for the procuring of frelh water*, which, though almoft in- 
compafled with the fea, afforded notwithftanding a good quantity of Water 
pretty frelh. ' 

With regard to the producing of water by this way, viz. by the ftraining of 
fait water through the fand, the vice prefiderre very much doubted of it, as be- 
.ing a thing hitherto not known ; nor was there yet known any other way of 
filtration, that would make a reparation of frelh water from fait water. 

Dr. Whistler obferved, that all over Holland, Zealand, and Weft Frife- 
land, where the country lies lower than the lea, there could be no fprings found 
by digging. 

Mr. Hooke then gave an account of lorne experiments, which he made with 
Mr. Hunt and Mr. Crawly at the Pillar on Filh- Street-Hill, concerning the 
difference of the preflure of the air at the top and bottom of the column and at 
feveral intermediate ftations : atid he affirmed*, that he had found the quickfilvef 
in the tube to Hand higher at the bottom of the column than at the top of. it by 
bear a third part of an inch } and that he had obferved the fame to afeend by 
degrees, as near as he could perceive, proportional to the fpaces defeended in 
going down from the top of the column to the bottom : but becaufe the faid 
ftations of the mercury were different from one another but very little, and fa it 
Was not eafy to determine the certain proportions of the oq? to the other ; there- 
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lore he propofed againft the next meeting an experiment to be tried at the fame 
place with an inftrument, which would determine that diftance an hundred times 
more exattly : which inftrument alio he there produced, in order to explain the 
manner thereof, it being made upon the fame principle with the wheel barometer,, 
but more curioufly wrought. 

The experiments with his inftrument were appointed to be tried at the column. 
Upon the Thurfday following at eleven o’clock in the morning. 

June 6.. At a meeting of the CouN.cn were prefcnt 

Sir Christopher. Wren,, vice-prefi'dent,. 

Sir John Hoskyns,, Mr. Hall, 

Sir John Lowthea, Mr. Hill, 

Mr. Henshaw, Mr. Hooke- 

It was ordered, that the treafurer pay to Mr. Hooke the lum of forty-five 
pounds for his allowance as curator of the experiments of the Society for a ycafc 
and half ending.the 24th of that inftant June. 

It being mentioned by Mr. Hooke, . that Mr. Joseph Lane, comptroller of the 
chamber of London, lately elected a member of the Society, defired to be ex- 
cufed from the ufual payments thereof, upon his allegation, that he would other* 
wife be Feady to> promote the defign and good of the Society, and 1 to be afliftant 
to them in matters of law it was thought fit and ordered, that he fhould be ex- 
cufed from the faid payments upon his fubferibing the engagement to perform, 
the other duties incumbent on a fellow of the Society. 

It was ordered!, that Mr. Hooke be defired to go to the library at Arundel* 
Houfe, there to meet Sir William Dugdale, garter king at arms, and to re- 
ceive bis propofals concerning the books of that library, which concern heraldry 
and genealogy, or the hiftory of the family of Norfolk, which his grace the 
duke of Norfolk had referved, when he formerly granted the reft to the Society : 
and that Sir John Hoskyns, Mr. Hill, and Mr. Hall be defired to accompany, 
him on the Friday following, at three in the afternoon. 

At a meeting of the Society on the fame day. 

Sir Christopher Wren, vice-prefident, in the chair. 

Upon reading the minutes of the meeting of May 3.0th, a farther difeourfe was 
occasioned concerning the revival of fcveral creatures after they had been drowned v 
as alio concerning the reviving of fwallows after they had been taken out in 
clutters from under the ice : concerning which it was affirmed, that Sir Gilbert 
Talbot having made particular jnquiry into the truth of fuch relations by. fpecial 
order from the king, he had confirmed thofe relations. 

There 
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There was read Mr. James Young's account of his obfervations in feveral parts 
of the world concerning the production of fprings by the (training of fea- water 
di rough the fands and pores of the earth ; whereby he endeavoured to prove 
from feveral inftances, that fprings in all places could not have their origin from 
rain-water, as was fuppofed, but more probably feemed to be produced by the 
fweetening of fea- water. 

This occafioned a great debate concerning the caufes of fprings. 

Sir John Hoskyns related, that the ifland of Walkerin was all of clay ; and 
yet at the bottom of the hills there were great numbers of fprings of freflt 
water. 

He added, that it was not improbable but that a great quantity of the water 
flowing from the tops of hills was occafioned by the frequent mills there, when 
there were none in the valley underneath. 

He conceived alfo, that one caufe of the mills on the tops of hills near the 
fea- fide is the palling of the air, which is near the furface of the Tea, over the 
top of the hills *, and there by the cold, and the beating againfl the fame, might 
be condenfed into water. 

He mentioned alfo, that it was not improbable, that though there might not 
be a , that would llrain the water from the fait ; yet there might be 

fome, that might llrain the fait from the water; and he took notice of fome un- 
glazed pots of earth, through which it is commonly obferved, that the fait 
would pafs through the Tides thereof, and (lick in the form of fak on the 
outfides. 

It was objeded by Mr. Hooks, that though it appeared in a dry form, yet 
that it palled through by the vehicle of the water, which being evaporated left 
the fait. 

Mr. Henswaw affirmed, that there was a known way of refining falt-petre by 
tranfudadon through earthen pots in fix hours. 

Upon this Dr. Crovne mentioned the tranfudation of water through the coats 
of the ftomach, through which yet the air, which was more fubtile, would 
not pals. 

Mr. Hooke added, that the reafon of this is from the congruity of the coats 
of the ftomach to water, and their incongruity to air, of which there had been 
many experiments fhewn to the Society. 

He farther added, that there are very different falts *, fome, that are aerial, and 
have a congruity with the air, and would therefore eafily mingle therewith, and 
leave the water: and there were other falts, that have a greater congruity to 
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water and other aqueous liquors. And of this nature feera to be volatile or uri- 
nous falts, which are readily taken up by the air, especially if the air be a (lifted 
by heat. So that if there were a way of rendering fea-falt fo volatile, the fait 
might be feparated by fublimation from the water, as well as the water is now 
fubiimated or diftilled from the fait. 

Sir Christopher Wren mentioned, that poflibly there might be a way of 
Separating frefh water from fait, water, by fufFeriag it to. Stand and fettle in velTels ; 
for that it had been obferved, that the top of the water was very much freSher 
than the bottom ; and chat by pouring frefh water upon fait, it would remain a 
good while frefh at the top before the fait would rife thither. 

This was feconded by Mr. Hooke, who affirmed, that he had upon that 
principle made feveral weather-glafles, viz. by polling- certain bubbles Or bottles 
of glafs feafed up hermetically, lb as juft to fink in freih water : and. that by this 
means he had found, that by putting fait into fitch water, or rather gently pouring 
water upon fait, and putting in the faid poifed bubble, the fame would not link 
to the bottom, but remain fufpendedi in the body of the water, at firft pretty near 
the bottom ; but at length it would rife higher, according as the fait mom and. 
more diflolved in the water, fo as at laft to Boat, almoft at the very top. 

Sir John Lowther related, that he had a town upon his eftate, which was 
built upon a place, which was formerly fea:; notwithstanding which, upon- dig- 
ging wells in the fand (which is the ground, upon which the. town Stands) they 
find very good fprings of frefh water at eight yards depth ; at which place they 
come to a gravel : that there are antient hills, which may be fuppofed to. fupply 
the fprings : that the manner, of finking thefe wells, into the Shod was this;, firft. 
they make a kirb of wood or plank of the exa<5t bignefs, which they defign the 
walls of the well : then they lay that upon the fand ; and upon that defign begin to 
build a cylindrical wall of bricks two or three feet high: they then dig out the 
Sand fromt within the faid kirb ; by which means the: kirb and wall, fink down- 
wards : then they build the round walls higher, and again undermine the. fame,, 
till it be again even with the fand ; and then raife the walls again and fink the 
kirb, proceeding in this manner till, they have funk the faid kirb to the depth of 
the fpring. He added, that under the (aid town he had found a coal-mine: that: 
in finking a well to this coal-mine they found thefe fprings at four fathoms depth, 
which they endeavoured to keep out; but being not able, they endeavoured to 
free it from water by engines, and continuing to fink, farther till, they came: to: 
a bed of clay at eight fathoms, they were fo overpowered with water, that they- 
were obliged to defift from their proceedings to fink it any farther : but that fink- 
ing another well at in the fame manner at Sixteen yards diftartce, they found the 
lame forts of ground and. clay as in the former, but without the annoyance of; 
fprings ; the former well of eight fathoms depth having drained this perfectly dry,. 
tSi-;ugh it was full fixteen fathoms deep ; which was a fuccefsful attempt of his 
own contrary to. the opinion, of the miners. 

Mr. Hall remarked, that it was a known experiment to run. or draw off the 
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frelh water from thecop of thefalc water in the brtne-pits after fain, the fame 
remaining at the top of the brine without mingling therewith. 

Dr. CxduNE related an experiment of his own trial, which was, that by put- 
ting a cruft of bread on .the top of fait- water, and pouring frefh water upon it 
he found, that they remained a long time diftinff without mingling one with 
the ocher. 

Mr. Hooke fuppofed, that there might be a kind of precipitation or rather 
fixation of the fait out of the brine, by the draining through the fand ; it finding 
therein fomewhat of fuch a nature, that might mix with it, after the fame man- 
ner as oil of tartar doth with oil of vitriol ; from the collu&ation of which might 
be produced a kind of fait perfectly infipid. And to make this the more pro- 
bable, he related it as a known obfervadon at the falt-urns, that the boiling of 
the aforefaid brine (which had been made by the evaporation of fea-water by the 
heat of the fun in the brine-pans) conftanrty feparated from the fame (though per- 
fectly clear when put into the fquare iron boiler) great quantities of pure infipid 
white fand at the four comers of the faid boiler. That the reafon of this repa- 
ration here he fuppofed to be the avolation of that volatile fair, which kept the 
faid fandy fubftance di Solved and floating' in- the brine : that there was fitch an 
avolation of- volatile fait, hr argued from the ftrong fmcll of fpirit of fait in the 
boiling-houfe. . 

Upon this Sir Jobk LgwthEk related,, that in making fait in Lancafhire upon 
the river Wy, they take the fand, and fteep it in water ; by which means they 
diffolve a great deal of fait out of the fand then feparating the laid water from 
the fand, thty boil k tip. info* fait. - 

Mr. Henshaw affirmed, that one might,, by feme drops of clear oil of tartar 
put into very clear fpring-water, feparate a fmall quantity of ftony or earthy mat- 
ter,. fometimes mud, fometimes chalk,, fometimes earth and fand. 

Dr. Croune mentioned the keeping gold fufpended in aquarq^a, and pre- 
cipitating it with oil of tartar. 

Sir Christopher Wren fuppoftd, that fea-water might be made frefh by 
percolating the pores of fea-plants. To .which it was anfwered, that moft of 
thofe plants tafted of' fait;, and that there was not yet known any fubftance, that 
would retain the fait,, and let the frefh water ft rain through. 

It was. fuggefted, that trials might be made with feveral fubftances, to fee 
- whether there were any, that would make the water at all frefher. 

Dr. Croune mentioned the experiment, which had been formerly made, by* 
Mr. Boyle, of making the water rile by filtration to a confiderable highc above 
the furface of the water in the veflel. 

. 4 Upoo 
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Upon which ic was defired, that fome experiments of that kind might be 
(hewed at the next meeting. 

A letter in Larin was produced, written by Dr. E, Leichner to Dr. Grew, 
fecretary of the Society, written at Erfort, 1 8th May, 1678 r : but ic being 
long, the reading of it was referred to the next meeting. . 

Mr. Hooke likewife produced a difeourfe of Mr. James Young of Plymouth, 
defiring a licence for printing the fame ; which was referred to another meeting. 

Mr. Hooke mentioned an experiment for examining the gravitation of the air 
at feveral hights above the furface of the earth. 

June 13. At a meeting of the Council were prefent 

Mr, Henshaw, vice-prefident. 

Sir John Hoskvns, Mr. Hill, 

Sir John Lowt her, Mr. Hall. 

It was ordered, that Mr. Hall and Mr. Hooke attend the duke of Norfolk, 
and . intreat him from the Society, that .fince his grace was then pulling down 
his houfe, he would be pleafed to fuffer the library, which he had bellowed on 
the Society, to be removed to Grelham-College, where there was a room pro- 
vided for it •, and that they alfb deliver to the duke the catalogue of that li- 
brary : And, 

That the tiles and timber of Chelfea- College be taken down, and fecured in 
fome place near the fame*, and that Mr. Henshaw be defired to diredfc fome 
perfon to go about the pulling it down' forthwith. 

June 20. At a meeting of the Society,- 

Mr. Henshaw, vice-prefident, in the chair. 

A letter in Latin from Monf. Bullialdus to the Society, dated at Paris, 
25th May, 1678, N. S. *, was read, wherein was contained an account of his 
obfervations made of the occultation of Saturn by the moon, 27th February, 
1 671, after fun-fet j together with his calculation thereof from the Philolaic 
tables, by which he found, that thofe tables and the heavens differed nineteen 
minutes ; and likewife his calculation of the fame by the Rudolfine tables, by 
which he found, that it ought to have been begun then, when by his obfervation 
he found it to be quite paft: which he aferibed partly to J a fourth inequality of 
the moon, which he conceived not to be yet reduced to a theory j and partly 
t the difcrepancy of the motion of Saturn from the theory of it ; which was 

7 Letter-book, vol. yiii. p 34, the Philofopb. Tranfaft. vol. xii. n° 1 39. p. 969. 

. * Letter-book, vol. viii. p. 42. It is printed in for April, May, and June, 1678. 
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found to be flower than the Rudolfine tables not lefs than a degree and a half j. 
and in bis no lefs than one third of a degree. He mentioned his defign of recti- 
fying thole tables as loon as Mr. Hevelius Ihould publilh his oblervadon (which, 
he laid, would be within a year) if his life Ihould be prolonged* which was already 
advanced to the levcnty*third year. 

It .was ordered, that this letter Ihould be anfwered, and the refpeCts and kind' 
acceptance of the (Society figpified therein ; with a communication to him of what 
aftronomical matters had occurred, and their defire, that he would continue hi* 
eorrefpondenee. 

A letter in- Latin of Signor Francisco Nazari to Dr. Grew, dated at Rome,, 
ift May, 1678, N. S. * was read, wherein he teftified his extraordinary refpe& for 
the Spciety, and bis earneft deli re to-be ferviceable to it by his eorrefpondenee, and: 
folding them an account of whatever ihould occur relating to philofophy- 


A third letter in Latin was read from Monf. Huygens to Dr. Grew, dated 
at the Hague, 6th June, 1678, N. S. b in anfwer to the Dr/s letter, and cxpreiE? 
ing Monf. Huygens’s defire to be informed, of the inventions and proceedings of 
the Society, as he had formerly ; been by Mr. Oldenburg, and promifing in re? . 
turn to communicate to them whatever he Ihould think worthy of their notices 
He added, that he had of late employed Tome thoughts about improving micro- 
fcopes i being prompted thereto by the difeovery of thofe animalcules in femine ani- 
mati made, by one Hammius, a.ftudent at Leyden, which animalcules he, Monf. 
Huygens, . had often Icen. 


It was ordered, that care ihould be taken to anfwer this letter, and to continuer 
this eorrefpondenee with Monf: Huygens. 

The minutes of the laft meeting being then read gave occaflon to difcourle 
farther concerning the nature of. the air, and of. the vapours raifed up into it by 
heat.. 

Mr. Henshaw related the manner of making the experiment of condenfihg, 
the faid vapours out of the air by. putting ice and fait into a giafs tapered down- 
wards, and ending in a point, and then fufpending it in Ibme place i where aeon? 
fiderable current of the air pafles by. For by that means the vaporous parts- 
of the air will be condenfed. by the exceeding great cold of. the veflel, and trick? 
Jing down by the Tides will drop into a receiver placed. underneath the tapering, eudt 
a pretty quantity of water in a. little time. 

This was confirmed by. Dr. Crounb and othersv 

Mr. Hooke related an obfervation of the like nature,, whick.he had made ini 
the year 1665, in a deep well, of one Mr. Clarke near Banftead Downs,. of 


* Letter book, voL viii. p. 63. * Ibid. p. 50. 
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three hundred foot depth e : into which having, in the time of a very great froft 
and exceeding cold wind, which happened about Chriftmafs, let down a bottle 
with fpirit of wine fo cooled by the air above, the fame, when pulled op again, 
appeared all covered over with great drops of dew : befides which a great many 
drops of water were obferved to be run off from the bottle into the fcale, in 
which it Hood : which by him was attributed wholly to the warmth and vapor- 
oufnefs of the air at the botcom of the well and the exceeding coldnefs of the 
bottle let down, which condcnfed the vapours of that air into water. 

Mr. Henshaw and Dr. Croune mentioned the reakin'g of well-water in Frofty 
weather, which was attributed to the warmth of the water and coldnefs of the air. 

- Mr. Hooke conceived, that this was occafioned partly by the coldnefs 6f the 
air condenfing the fleams, which continually rife hot only from well-water, but 
likewife from all other water* when of fuch a degree of heat * infomuch that ail 
yrater expofed to the open air, when kept in fuch a degree of heat, evaporates 
fuch a quantity thereof in the fpace of an hour, though it fcarce becomes vifible 
tmlefs in very £old or very hot weather j in very cold weather by the .cohdenfa* 
tion of the fleams into a mift * and in very hot by the playing or dancing of the 
air, as we commonly call the undulation of the riling vapours over rivers^ 

’ This alfo was partly to be afcribed to the keeping in of the vapours of the 
water in wells by the air of it ; which being once fatiated would take up no more 
vapours into it: whence as foon as this water was expofed tofrelh air, that was 
unfatiated, the vapours were taken up more copioufiy by- it. This fufficiently 
appeared from the damps of wells. . r 

Againft this continual evaporation of the air, Dr; Croune ^Hedged, an experi- 
ment ofKiRCHER: and Sir John Hoskyns affirmed the fame to be mentioned 
by Beregardus in his Circulus Pifanns ; by which it was evident, that water, 
though expofed to the air, did not yet evaporate, though kept open for twenty 
years: which is an argument, that all water does not fo evaporate, as wasfup* 
pjfed. 

"T # ' i ' 

To this it was anfwered, that though there might be Aicb an experiment made 
and obferved, yet that this experiment did not overthrow the former fuppolition » 
efpecially flnee one neeeflary circumftance in the making this experiment was, 
that the neck of the vefiTel, that- contains this water* muft be exceedingly long and 
high, and . the hole fmall, fb thatilktle or no change was made of the air- next 
the water* which being once fatiated would after that take up po mope vapours 
into it. 


Mr. Henshaw mentioned the way of redifying fpirits and volatile falts by 
very high bodies and heads ; to the top of which the fpirits and volatile falts 
would rife ; but the watery and phlegmatic parts would not rife near that hight : 
and that there were fome volatile falts, which would rife in a fmall body fooner 
and higher than fpirit of wine. l ■' ■ • • ‘ 


* See above, vol- ii. p. 69. 
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Mr. Henshaw mentioned the way of refining falt-petre, by mixing with it 
alum or a quantity of wood-a(hes j by which means the fea- fait, that is fometimes 
found mixed with falt-petre, is feparated from it. 

Upon the occafion of Mr. Hooke’s defiring a licenfe from the Society for print- 
ing an ingenious difcourfe of Mr. James Young, about the ufe of oil of tur- 
pentine in green wounds, and flopping blood, &c. it was defired, that fome ex- 
periments might be made at the next meeting in the prefence of the Society. 

June 2j. Mr. Henshaw, vice-prefident, in the chair. 

Mr. Wicks d brought in and read a paper, delivered to him by fome Quakers, 
concerning the great benefit, that would accrue to the nation by the fetting up 
and encouraging feveral new manufactures, whereby to keep the poor at work. 
To which the Society returned for anfwer, that their addrefs was more proper to 
the parliament, the matter not properly lying before the Society. 

The letters of Monf. Huygens, Monf. Bullialdus. and Signor Nazari, read 
at the laft meeting, were delivered to Dr. Grew to anfwer them againft the next 
meeting. 

Sir John Hoskyns defired, that the correfpondence with Malpighi might be 
revived. 

The minutes of the laft meeting were read » upon which by the bye Mr. Hen- 
shaw mentioned the thickening of wine upon the furrounding it with fnow : al- 
fo the condenfing of water on the outfide of a glafs containing wine and ice. He 
remarked likewife, that mifts were obferved to rife more from meadows, that 
lay near rivers, ponds, &c. than from the rivers themfelves. 

He farther obferved, that the difappearing of Ihips at fea was often occafioned 
by the thickncfs of the air near the lurface of the fea, and not by the roundnefs 
of the earth altogether : as alfo, that Franciscus Patricius had obferved much 
the fame thing upon the Lago di Coma, where by the thicknefs of the air near the 
water the fignt of a fteeple on the other fide of it was often intercepted ; which 
was urged by him as an argument againft the roundnefs of the earth, though, 
as Mr. Hill obferved, very fallacioufly. 

Mr. Hill remarked, that the hundreds of Eflex were much more healthy in a 
wet and cold year than in a hot and dry one : the reafon of which he conceived 
to be from the more powerful operations of the fun in thofe hot and dry years, 
for the drawing up thofe noxious vapours into the air, which in other years rife 
not at all, but remain in the ground. 

Mr. Henshaw obferved, that the heat of the fun produces a much greater 

d The clerk of the Society. 
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effedt upon th? furface of the earth than than upon the furface of the fea : and 
that hence proceeded tho-fe land and fea-breezes in hot countries ; the air and va- 
pours over the land being every day more powerfully expanded, and every night 
more fuddenly condenftd than over the fea, the earth holds the heat longer, and 
exhales, when the water has given over. 

Mr. Hensiiaw added, that there was a volatile fair, which being mixed with 
the higheft rectified fpirit of wine would notwithflanding rile and lublime from 
it before the f r irit of wine would rife. 

Thefe difeourfes were occafioned by the queflion concerning the hight cf va- 
pours above the furface of the waters. 

Sir John Hoskyns remarked, that water in glades, wherein plants, as mint,. 
&c. had been fet to grow, would in time grow muddy and foul. 

Mr. Henshaw fuppofed, that this might be occafioned by the plant’s calling 
forth fome excrement into the water *, or elfe by the plant’s {training and fucking 
away the clearer part, and by its leaving the groiler and more feculent part behind j 
or by difiblving fome parts of the plant. 

Mr. Hooke then produced a new microfcope made after his directions by Mr. 
Christopher Cock, whereby the objedts were exceedingly magnified, and yet 
appeared very clear. This was viewed by moll of the members prefent with great 
fatisfadtion ; and the microfcope was ordered to be bought of Mr. Cock for the 
Society’s ufe. 

The experiments appointed for the next meeting were tho trials upon blood with 
oil of turpentine, &c. 

July 4. Mr. Henshaw, vice-prefident, in the chair. 

A letter-in Latin from Mr. George Held to Dr. Grew, dated: at Hamburghv 
6th May, 1678 % was read, containing an aceoune of the death of Dr. Martin. 
Focelius of that city, and accompanying a printed catalogue of bis valuable li- 
brary, which was to be fold by audiion. 

A letter in Latin from Signor Malpighi to Dr. Grew, dated at Bologna*. 
21ft June, 1678, N. S. ' was read, giving notice- of his lending to the Society 
the fecond part of his "anatomy of plants. 

A letter hkewife from Mr. Hevelius to Dr. Grew, dated* a$ Dantzick, 18th. 
June, 1678, N. S. g , was read, in which he inquired, whether four of his let- 
ters to Mr. Oldenburg had been communicated to the Society ; and whether 
his books fent to that gentleman had been fold j and he mentioned, that the-fe- 

* Letter-book, vol. viii. p ; 5;. r ibid. p. 49. * ibid, p 51. 

- cond 


Digitized by LjOOQI 



1678.] ROYAL SOCIETY OF LONDON. 419 

cond part of his Macblna Ccelejlis , viz. lib. 2, 3, and 4, would be published with' 
in three months. 

Dr. Grew was defired to make an inquiry concerning the ftate of the account 
of the books of Mr. Hevelius, left in the hands of Mr. Oldenburg’s admi- 
nistratrix, and to give the Society an account thereof at their next .meeting. 

A fourth letter was read, written by Jacobus Pighius to Mr. Hooke, and 
dated at Padua, 10th March, 1678 “, wherein he exprefled the high refpeft, which 
he had for the Royal Society, and his great dehre of being known to them. He 
mentioned likewife his efteem for the Englifh in general, and the favour done him 
by the Englifh ftudcnts at Padua, in choofing him their pro- fyndic for the prefent 
year. 

It was ordered, that anfwers to each of thefe correfpondents fhould be prepared 
again ft the next meeting by the fccmaries y and that care fhould be taken to give 
a brief account of each letter in the Journal- book, as had been done in the minutet 
of the 20th of June preceding. 

Then the minutes of June 27th were read y which gave occafion of difcpurfing 
farther concerning plants growing in glafles filled with water. 

Dr. Croune fuppofcd, that plants would grow in fuch glafles, though they had 
no air, viz. though the ambient air were exhaufted. 

Mr. Hooice fuppofcd, that no plant whatsoever wobld grow in vacuo., howfo- 
ever ordered : and farther, that they would not grow very long in a glafs perfect- 
ly flopped, though it contained both water and air, provided it had no communi- 
cation with the outward air to refrefh and renew the air : that a plant would be 
ftified in the manner of an animal, though not altogether fo fuddenly : but that 
length of time would make them' grow pale,- and fick, -and die. 

A 

Sir John Hoskyns mentioned the way of whitening plants, by burying the 
ftalks and leaves in the earth u as alfo that planes would' Wither arid die, if they 
were kept in clofe air in a houfe. . 1 

Dr. Croune affirmed, that plants would grow in water, notwithftanding they 
were covered and kept from the air. 

This occafioned fome debate •, and it was ordered, that Mr. Hunt fhould 
make trial thereof, whether a plant, from which- the air was wholly excluded, would 
grow at all. : 

It was farther defired, that fo-mc other experiments fhould be made, whether 
plants would grow in a pent air. 

. h Letter-hook, vol. viii. p. :a f. 
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Mr. Hooke mentioned an obfervation, which he had feveral times made, that 
fome of thofe plants, which had been fet to grow in glades of water, would after 
a certain time begin to pine and wafte, and at length be all over covered with 
fmall inftfts j which in a fhort time would all be gone, and leave nothing but 
their hulks behind, (licking all over the furface of the plant j and at the fame time 
alfo the plant perfectly dead and withered, as if the plant had been nothing elfe 
but the nurfe or dam of thofe infecls, and that the fpirit or life of the plant had 
flown away in the inlefts and had only laded till it had brought forth that living 
animal offspring. He alfo mentioned, that he had obferved feveral other things 
in plants or the like nature, which feemed to hint fome fuch theory. 

Dr. Pell hereupon called to mind a certain fungus formerly given by him to 
the repofitory, which in a Ihort fpace was all converted into worms, nothing of 
the mulhroom being left but a little dud. 

This was confirmed by Mr. Hooke, who had taken notice of that drange me- 
tamorphofis. 

Dr. Gale mentioned, that plants would grow, though they were perfectly co- 
vered with water fo, as no part touched the air. 

It was further added, that there are feveral forts of fea plants, which grow on 
the rocks at the bottom of the fea at a good didance from the air. 

Neverthelefs it wasfuppofed, that the air influences fuch plants*, and that thole 
plants would not grow, if they had not frelh air communicated to them by the 
water. 

Hereupon it was obferved, that plants would wither at the bottom of the river 
after a long drought, though they were dill covered with water : that filh would 
be difled in water, if they were not expofed to the frelh air, and often fupplied 
with frelh water. 

Dr. Grew mentioned, that it was common for a fort of mulhrooms-mould or 
mother to grow in water clofe dopped up in bottles. 

Mr. Hbnshaw mentioned alfo the obfervation of mofs growing upon the very 
fubdance of glafs, and feeming to feed upon it, and eat into the very fubdance 
of it. 

He likewife mentioned the way of making fpunk out of brown paper by boil- 
ing it in falt-petre. , 

July ii. Mr. Henshaw, vice-prefident, in the chair. 

Mr. Hooke gave an account of the trial of an experiment propounded at the 
lad meeting by Dr. Croune to be made to fee, whether a plant fet in a glafs 
7 of 
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. of water will grow in vacuo ; and he related, that a plant being put into water 
upon the Tuefday preceding \ by Mr. Hunt, and fet into the receiver of the 
air-pump, he had endeavoured to keep the air exhaufted ever iince by now and 
then drawing out by pumping what air might have gotten in j and that the plant, 
which was a blade of mint, was obferved to be withered and dead. 

Hereupon was occafioned a difeourfe about the ufe of air both to animals and 
vegetables, and what animals were obferved to live longed: in this evacuated 
fpace. And upon this occafion, vipers, bees, fnails, &c. were mentioned. But 
the fnail was mentioned as a creature the leaft fenfible of the alteration of the me- 
dium. Vipers were mentioned to live long in it, yet to be extremely fwoln by 
the expanfion of the air in them. 

Mr. Henshaw gave fome inftances of the ftrange ftretching quality of their 
(kins; which fome of the members deiiring to fee, Mr. Hunt was ordered to fit 
the engine, and to procure a viper for trial at the next meeting. 

Dr. Cox defired, that a tortoife might be alfo tried, it being a creature, that 
will live buried in the earth a whole winter without air. Others mentioned 
fnails, flugs, grigs, and bees. And Mr. Hunt was ordered to procure as many 
as he could againft the next meeting. 

Dr. Cox queried about the llime of eels, whence it Ihould proceed ? 

Dr. Grew fuppofed it to be produced by certain glandules under the Ikin, af- 
ter the fame manner as the glands in the throat ejedt continually a dime. 

Mr. Hooke fuppofed it rather to proceed from the tranfudation of the vapours, 
or fweat, or rather infenfible tranfpiration the eels j which vapours coming into 
the water condenfe and convert that, which is contiguous, into a flimy fubftance 
after the fame manner as the feeds of oculus Cbrijti put into water condenfe the wa- 
ter about them into a gelly. And he mentioned, that he had a way of convert- 
ing dime again into water. 

Hereupon it was debated, whether the Ikin has diftindb pores or not. Dr. Grew 
was of opinion, that it has diftindb pores ; which he faid he could make vifible ; 
that they were placed after the form of fpherical triangles •, and that he could fee 
the fweat ifliie out of them. 

Mr. Hooke fuppofed the dcin to have no diftindb pores, but defined or rather 
deferibed the dcin to be a body confiding of two forts of fubftances, the one fo- 
lid, the other fiuid : the folid part a dole contexture of infinite fmall fibres every 
way interwoven like the hairs of wool in a piece of cloth or felt. And this is the 
reafon of the great aptnefs, which it had for ftretching and Ihrinking any way ; as 
may be alfo obferved in a loofely woven piece of cloth. 

1 J ul y 9- 
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The other part is a fluid, which fills the interfaces of all thefe contexed fibres. 
The fluid is compounded of a more gummous fubftance and a more watery. The 
watery part is that, which coming to the outfide of the fkin is exhaled into the 
air ; by which means the gummous parts are thicker next the air than elfewhere •, 
and if the cuticula be either by fire or other accidental caufe thickened too much 
to hinder the watery part from mixing, and propelling through it, the watery 
part will gather behind it into a body, and make blitters } or otherwife throw it 
oil' in fcurff. 

The difcourfe of eels produced another about filh living upon very little food. 
Dr. Cox affirmed, that he had kept a craw-fifh in a cittern of lead, without any 
other food than the water, where it had increafed and grown much bigger. 

Sir John Hoskyns remarked, that it was ufual to feed craw-fifh ; but that 
there were fome rivers, in which craw-fifh would thrive better than in others ; men- 
tioning two rivulets in Oufleworth in Gloucefterfhire, which ran both into one 
at that place. The one had the pebbles fpotted with red, the other not. In the 
former of thefe both trout and craw-fifh were found in great plenty j but in the 
other neither. 

Dr. Cox affirmed, that craw-fifh delighted in the fhallow and gravelly parts of 
rivers. 

Dr. Holder mentioned, that eels in Ely River were commonly made bigger 
and fweeter, and fed fatter only by being kept in a box with holes, and hung in- 
to the Thames, without giving them any other food. j 

Mr. Henshaw conjectured, that it might proceed from the fatnefs of the 
Thames water, which would yield a burning fpirit after fermentation, as had been 
often found in fea- voyages. 

Other fifhes were named, which were fuppofed to live upon a very fmall quan- 
tity of food. 

Dr. Cox mentioned the whale, which affords the fperma ceti ; that though it 
has a vaft mouth and tongue, yet it has an exceedingly fmall gula ; and nothing 
is ufually found in its maw but fome fmall quantity of fea-weed or alga. 

Mr. Henshaw remarked, that there are great variety of whales } and that the 
fperma ceti whale is not found in the northern feas. 

Mr. FI ill tock notice, that the anatomy and defcription of that whale is to 
be found at the end of Sir Thomas Brown’s difcourfe on Vulgar Errors. 

Dr. Cox mentioned, that he had obferved, that in a fcarlet fever the cuticula 
would peel and fill off much like ti e catting of the fkin of fome animals. 

Here- 
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Hereupon Mr. Hill affirmed, that 9i of the Goa ftone being given to a child 
fick of a fever prefently recovered the laid child j but caufed all his cuticula to 
grow hard like horn and peel off. 

Query, whether it were the piedra de cobra ? 

Hereupon Dr. Daniel Cox mentioned the ftrange virtue of the ophites or 
fnake-ftone in adhering to any inflamed part during the inflammation,, and not 
falling off till the inflammation be allayed •, and that he had feen this tried fuc- 
cefsfully on a child the week before. 

He related, that there was a certain herb, which being held in the hand only 
would caufe a bleeding at the nofe to any quantity, forcing the efflux of blood 16' 
long, as the faid herb was kept in the hand. 

Mr. Hill mentioned a certain bone, which held in the hand would prefently 
flop bleeding. 

Mr. Henshaw related, that there was a certain Irilh plant, called by thelrifh 
macambay, which being held in die hand only would provoke purging. This-' 
account was confirmed by others. 

Dr. Daniel Cox related, that there was lately brought from Carolina in Ame- 
rica a certain powder, which being ordered duly made a drink, called by the na- 
tives Cafieni ; which ftrangely exhilerated thofe, who drank it, and freed them from> 
troublefome fevers, for twenty-four or thirty hours after : but that then they more' 
funk. He deferibed the manner of preparing this drink ; but proinifing to bring; 
feme of it to the Society at their next meeting, and to Ihew the manner of mak- 
ing, the defeription thereof was omitted in the minutes of the prefent meeting. 

Upon this the ftrange qualities of the herb deutroa were mentioned : as alfo thofe- 
of feme other plants. 

Dr. Daniel Cox related, that there was another fnake-weed difeovered, which; 
was an infallible cure for the biting and poifon of rattie-fnakes. 

Mr. Aubrey related, that there- was an: herb called ternara, brought over by' 
Sir Peter Colleton from Carolina, and that the fame grew here in Mr. John- 
son’s garden •, which herb was efteemed the beft antidote againft all manner of 
poifens ; the v irtue of it being kept amongft the Indians as a great fecret : but that 
it was procured by one, who married an Indian king’s da.ughter. 'I'his was laid; 
to be mentioned in the hiftory of the Antilles, and called herbs aux flefebes. 

Mr. Henshaw remarked, that Garcilasso de IrVeoa in his hiftory of Peru, 
mentions how they make their poifon for poifoning their arrows and darts, viz. 
by fticking them into human flelh hung up till it be rotten and petrified. 
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He alfo gave an account of a boy, who thrufting his thumb into the corrupted 
flelh of one executed, was like to have loft his arm by a gangrene. 

He alfo took notice of the ftrange effe&s related of the poifoned arrows of at* 
chin ; which by touching the blood without the Ikin would prefently turn it yel- 
low : and this yellownefs would fpread; and if it get within the wound, would 

kill the perfon : by which it was known whether the poifon was right. 

* 

Mr. Aubrey related, that dogs licking the fanies of one hanged in chains near 
Kenfmgton were poifoned and died; and that a man wearing the (hoes, which 
had been taken off a malefactor's feet after he was rotten, had his feet rotted off. 

Mr. Henshaw related, that there was an arbutus, called in Spanilh madronos , 
which was of the nature of deutroa ; the fruit of which would make thofe, who 
eat it, as it were mad or drunk for a time ; and that the continuing to eat it would 
in time make them fottilh and fools. 

Dr. Daniel Cox related, that Bacon, who at his firft going into America, had 
been very curious in makinjg obfervations on animals as well as plants, had given 
to.hi/n a defeription of certain animals, that were found in a very large plain or 
champaign country, lying between Hudfon’s Bay and Calefornia, in vaft numbers 
or herds. Thcfe at a certain time of the year (hed their wool or coats, in which 
was a very fine fur or wool ; and the wind blowing gathered it together into 
great heaps or cakes. Thefe were fuppofed by Mr. Henshaw to be a fort of In- 
dian goats,, called by the Spaniards vaccuncos or quercanadoes , and were deferibed 
by De Laet. He added, that he was confident, that there was no north-weft paf- 
fage; and that he could demonftrate that Hudfon’s Bay and the South Sea were 
a thoufand miles diftant. 

Dr. Daniel Cox related an experiment and obfervation of his made upon fnow- 
watcr, viz. that evaporating or boiling away about forty or fifty gallons to one, 
he found it of a lixivial colour. This he let (land for fome months ; after which 
the liquor began to lhoot into Jliri which (luck all about the infides of the glafs 
in the form of ftars, with many points of a greyi(h colour, though the fnow was 
very pure. This, though in the form of a fait, was not fait, but a kind of a fibrous' 
fubftance. He remarked alfo, that nitre received from fpirit of nitre and alkali 
will (hoot into hollow hexedrical figures more curious than common nitre, and 
form alfo ftars of fix points. 

David Hannisius, library-keeper to the duke of Hanover, and John Vande 
Bemde, Efq; were propofed as candidates by Mr. Haak. 

Dr. Grew produced, as received from Mr. George Held of Hamburgh, a 
catalogue of the library of Dr. Fogelius of that city ; together with a printed 
(heet, intitled, Programma in funere nobilijftmi viri D. Martini Fogelii, Phil. Med. 
DoEl. 6? P. P. i» Gymnafto Hamburgenji. 

July 
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July 18. Mr. Henshaw, vice-prefident, in the chair. 

An experiment was fhewn, of putting an eel into the exhaufting engine ; which 
being made (launch, the aninul prefently died. 

Upon dilcourfing about the food of fifhes, Dr. Croune related, that fifhmong- 
ers never find any thing in the maws of falmon. And that a lady, who had been 
very inquifitive in that kind, had obferved the fame : but that the contrary was 
obferved in moll other fifh. 

Dr. Grew remarked, that the guts in falmon placed round the ftomach anfwer- 
ingthe intejlinum cecum in other animals were very full, though the ftomach were 
empty. 

Sir John Hoskyns related, that there was one fort of whale towards the north, 
that was reported to feed upon flies j vaft quantities of which had been found in t 
the ftomachs of thofe whales : and that their fins feemed to ferve for the draining 
of the flies from the water. 

Mr. Hooke gave an account of the ftrufture of the mouth and fins of that whale, 

which was caft on Ihore at Greenwich about twenty years before. 

' * 

He alfo mentioned a late relation, which he had feen printed in Low Dutch, or 
a voyage to Spitzbergen or Greenland, wherein was a defcription of that fort of 
whale, together with pi&ures of them. 

Mr. Henshaw affirmed, that falmons feed upon flies. 

The bifhop of Chefter k remarked, that he had a difh of fifh, which had been 
taken very whole out of the maw -of a large fifh •, that they eat very well ; and 
that they were a fort of flounders, 

A difeourfe was then occafioned about poifons. 

The bi (hop of Chefter related, that Dr. Harvey was of opinion, that a man 
might be faved, though fhot with a poifoned dart, if a very ftrong ligature were 
made above the wound immediately, and the mortified part below the ligature were 
cut off prefently. But it was thought by others, that this means would not be ef- 
fectual, if at leaft the poifon were fo violent as was reported, unlefs a ligature were 
made before the perfon was wounded by the dart. 

Sir Robert Southwell mentioned the trial of the Florentine experiment, viz. 
that of oil of tobacco, the black heavy oil, that finks to the bottom in diftilla* 
tion, upon a chicken, related by Sir John Finch \ of which the Society had elfe- 
where an account, and had formerly made many trials. , 

k l)r. Pear on. ‘ 

Vol. III. Iii Sir 
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Sir John Hoskyns related, that a good quantity of fair water was the btfl: 
antidote to this poifon of tobacco oil. 

Dr. Croune related, that he had been informed of an Englifh merchant, who 
had been told by the prefent king of Macaflar, that neither himfelf nor his father 
knew any thing concerning fuch poifons, as they were related to know : but that 
he had been told, that his grand-father knew much of poifons. 

Dr. Holder related, that he had known the oil of tobacco made by blowing 
the Imoke upon one’s nail, or a knife, being put upon lint, and flopped into 
the hollow of a rotten tooth, to cure the tooth-ach. 

Mr. Hooke remarked, that Sir Christopher Wren had formerly told him, 
that he knew a maid-fervant by the ufe of that medicine caft into convulfions, 
which had like to have coft her her life. 


Dr. Croune related, that he had been informed by Mr. Whitechurch, who 
had lived fome time in India, that mountebanks * * 

Sir Robert Southwell obferved, that he had been informed, that the bell re- 
medy againft poifoned arrows was prefently to eat humaa excrements. 

Mr. Hooke mentioned the odd effects,' that were wrought upon the children 
of a poor woman, who ufed to gather phylical herbs for Mr. Drinkwater, by 
eating fome henbane, which they had miftaken for parfnips : that they all fell ftark- 
mad, but were cured in fome fhort time by the faid Mr. Drinkwater, by the 
taking of alexipharmics and fweating. 

Charles Stewart, Efq; fon of Sir Nicholas Stewart, was propofed can- 
didate by Dr. Holder. 

Upon occafion of a difeourfe, which was about the breadth of the north part of 
America, and of the nearnefs of the South Sea to Hudfon’s Bay, Sir Robert 
Southwell remarked, that in Sir Walter Ralegh’s time it was thought, that 
the South Sea was not above forty or fifty miles from the North Sea : and that 
he had fecn it fo deferibed in a map ; which was the reafon, that in the patent of 
Virginia the king had granted the country from fea to fea. 

July 25. Mr. Henshaw, vice-prefident, in the chair. 

Dr. Gr ew read feveral Latin letters, which he had prepared for anfwers to cor* 
refpondents. 


The firft was to Mr. Hevelius, in anfwer to a late letter of that gentleman, 
defiring to be informed of the Hate of the account between him and Mr. Olden- 


* This minute was not completed; 
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burg deceafed, with relation to Tome books of the former fent over to the lat» 
ter. 

The fecond to Signor Malpighi, about the expectation of the Society of his 
farther difcourfe on vegetables : 

The third to Monf. Huygens : 

The fourth to Monf. Slusius : 

The fifth to Monf. Bullialdus : 

The fixth to Signor Nazari : and 

The feventh to Mr. Held of Hamburgh. 

It was ordered, that Mr. Wicks Ihould make copies of all thefe letters in the 
Letter- book “. 

A letter from Monf. Leibnitz, dated at Hanover, was read ; and Dr. Grew 
was ordered to prepare an anfwer to it againft the next meeting. 

Sir Jonas Moore read part of a letter of Mr. Town ley, fent to him from 
Paris, containing an account of what Borelli was doing, in order to the improv- 
ing of telefcopical objeCt-glafies “ : as alfo about feveral new experiments of chang- 
ing colours by tranfparent liquors : of Dr. Tabor’s fuccefs in curing agues : and 
of the death of Monf. De Chales, the author of the Curfus Mathematicus. 

The minutes of the laft meeting were then read ; whereupon by the way Mr. 
Hill mentioned, that he had been informed by a filhmonger, that he had found 
the ftomach and guts of a falmon full of grafs, and of another full of fifli- 
bones. 

The vice-prefident, upon the mention of whales, remarked, that there were 
reckoned by fome authors near fifty forts of the cetaceous kind. 

Upon occafion of a difcourfe about poifons, Mr.' Hooke mentioned an ac- 
count, which he had from a Virginia merchant, who had lived long in thofe 
parts, and had been very curious and inquifitive into all forts of natural curiofitits ; 
that the on'y certain cure of the venom of the biting of a rattle- fnake was a certain 
fubftance found in the wild walnut-tree, called by the planters the hilcanes-tree, 
being a kind of fptink, but called by the planters punk. It grows within the body 
of the tree, and is found by a kind of black hole or navel in the tree *, which the 
planters obferving, they prefently cut down the tree, and take out the faid fub- 
fiaiice, and preferve it with very great care, being of lo fovereign a virtue, befides 

m They do not appear in that book. ■ Sec Fhilufophical Tranfjfuon', vol. xii. n° i^o. 

p. icoj. for July ahd Augult, 1678. 
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Us other ufe$ for kindling fire, which it catches molt readily. The way of ufing 
it is thus : as foon as a perfon finds himfelf bitten, he immediately takes his Hint 
and fteel, and fome'of this punk, which he always carries about him ; and kindles 
-It, and applies the burning punk to the place bitten ; and there keeps it burning till 
he feels the fire (which he will not prcfently do, becaufethe part bitten will imme- 
diately after grow mortified and fcnfelefs;) and thus he continues it as long as 
he can endure it : which will certainly cure him without any other after-fymptoms-, 
which if the remedy be not prefently applied, are very terrible, and often fatal. 
In confirmation of which lalt circumftance, the fame perfon had informed Mr. 
Hooke, that he knew a man, who had been bitten by one of thofe rattle-fnakes 
in his finger whilft he was hunting a hare in the woods, having thruft his hand 
into a hollow tree, where by the baying of his dog he fuppofed that a hare had 
fheltered itlelf. He being bitten, immediately found his hand and arm extremely 
fwoln, with great pain •, and then the whole wood feemed to him to turn round *, 
and prefently after to be all in a flame : upon which he fell down, and remem- 
bered nothing farther. Being within a fhort fpace of time after found by fome of 
his friends by means of his dog, he was carried home on a ladder fenfelefs, and 
by means of achirurgeon not fardiftant was fo ordered, that he recovered without 
the lofs of his life ; but it was three quarters of a year before he was well * 
and he loft: his hair and nails, and his ikin peeled off, with many other dread- 
ful fymptoms. 

Mr. Hooke mentioned likewife, that he had been informed by Mr. Hodges 
of Moorfields, that he had known a man, who had cured himfelf of the pain and 
fwelling of the gout, by applying upon the place quick lime-ftones, while they 
were flacking. 

Mr. Hooke, upon this occafion of the growing of the fpunk within the bo- 
dy of a tree, faid, that it feemed fomewhat to refemble the rot in a tooth, which 
he had obferved to have a certain black fubftance, which covered the furface of 
the hollownefs thereof, which began generally from a fmall hole in the ouefide 
thereof, and fo fpread itfelf like a mufhroom into the more fpungy fubftance with- 
in the outward hard cruft. 

Mr. Hinshaw fuppofed it to be rather a worm, which having corroded. the 
outward cruft continued to corrode the infide thereof : and in confirmation of 
this he.added, that he had feen a woman extraft worms from a hollow tooth by 
the help of a fharpened quill. 

Others mentioned, that the fame thing was done by the help of the fumes of 
henbane feeds taken into the mouth \ whereby the faliva falling into a bafin of 
water hejd underneath, would difeover feveral living worms, fuppofed to iffue 
either from the gums or teeth. 

Mr. Melling produced a fmall worm, which he had found in New River 
water, about fix inches long, of the bignefs of a horfe-hair. It was viewed by 

2 feveral 
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feverai On all Angle microfcopea of his own making, ?nd found to be alive, and 
fo have a head fomewhat like an eel. 

Auguft 1 . The prefident, Sir Joseph Williamson, in the chair. 

Dr. Grew read an anfwer to Mor^f. Teibnitz* which anfwer was ordered to 
be copied by Mr. Wicks into the letter book °. 

Mr. Hooke read the minutes of the laft meeting and then produced a piece 
of punk given him by the Virginia merchant, who had acquainted him with 
the former relation and defcription of it. It was a very light fpungy fub- 
ftance, and feemed to be no other t-han the fubftance of a fungus or mufhroom. 
The colour of it was brown j and it readily took fire, and would continue to but# 
till the fire was ftifled, but feemed not to burn very fiercely. 

Upon this occafion mention was made of the moxa of the Eaft Indies, which 
cures the gout by the application of it burning to the part affeCted ■, and which 
feemed alfo to be a kind of fpunk. 

Sir Christopher Wren remarked, that it was probable, that the cures of both, 
might be effected by the heat of the fire, and not by any peculiar virtue in either 
the moxa or the fpunk. 

Another member fuppofed, that it was the heat alfo of the limeftone, which 
had effected the cure of the gout mentioned in the minutes of the laft meeting. 

Some mention was likewife made of cures done by the natural heat ofliving bo- 
dies outwardly applied. 

Sir Christopher Wren obferved, that the raifing of a blifter would cure the 
flinging of waips. 

It was alfo added, that the head of a red-hot iron would cure the biting of ad- 
ders: and that there was a man, who fold adders, who had feverai times {hewn 
the experiment, and would at any time do fo to thole, who were curious, for a re- 
ward in money. 

Mr. Hooke read a difcourfe of his, concerning the nature and power of fpring9 
,and electrical bodies, giving not only an account of the nature and power of all forts 
of fpringy bodies, and the feverai phenomena thereof, but likewife of the reafons and 
.grounds of thofe phenomena -, as would more at large appear in the difcourfe k» 
>fclf, which he defigned fpeedily to publilh ’. 

• It it not inferted there. or of firing, explaining the nature of fpringing bo» 

* It was pnblilhed at London, *678, in 4to. diet , 

■wader the title of LeSuret de fotentm rdSitntivd : 

He 
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. He then exhibited two experiments in order to prove his faid theory j the one 
with a tubical fpring of brafs-wire, and the other with a fpiral fpring of fteel, 
being the fpring of a watch. 

Mr. Melling produced the hair-worm, which he had (hewn at the laft meet- 
ing, now preferved in fpirit of wine in a cylindrical glals-pipe hermetically fealed, 
it having fince died ; wherein the head of it was plainly to be feen by the help of 
his fmall Angle microfcope. 

Augujl 22. Mr. Henshaw, vice-prefident, in the chair. 

Mr. Hooke delivered to the Society an antient urn ofglafs, taken up in Spittle- 
Helds upon digging cellars there, presented by Sir Christopher Wren for their 
repofitory. There was this remarkable in it, that it feemed to be made after quite 
another manner than that ufed by the prefent workmen in that art, it having 
no place at the bottom thereof ; nor any vifible fign how it could be held, whilft 
the lip and handle thereof were joined to the body. 

Mr. Hooke (hewed the experiment of the fpringing of a firing of brafs-wire, 
about thirty-fix or thirty-feven feet long, extended by weights hung at the lower 
end thereof ; and he made it evident, that the faid firing extended proportionably 
to the weight, that was hung to it at the bottom : that is, that one weight ex- 
tended it one length, two extended it two, and three extended it three fpaces or 
lengths. 

At this meeting were prefent Monf. Ezekiel Spanheim, envoy from the 
eleflor Palatine, and his brother Frederic, profefibr of divinity at Leyden. 

) 

After the exhibiting of Mr. Hooke’s experiment, Sir Robert Redding addreflf- 
ed himfelf to the vice-prefident and the reft of the Society prefent, acquainting them,, 
that his grace the duke of Norfolk had defired him to * * \ 

Mr. Hooke then (hewed to the envoy Spanheim and his brother, the fmall 
animals difeovered in pepper-water by the help of a microfcope. 

Augujl 29. The prefident in the chair. 

His grace the duke of Norfolk being prefent at this meeting, renewed the de- 
claration of his gift formerly made to the Society of the Arundelian library ; and 
alfo gave his confent and direction for the removal thereof into the pofleflion 
of the Society : and that they (hould have liberty to exchange fuch books thereof, 
as were duplicates, or which they (hould think not fo proper for their ufe, for 
others of equal value, which they (hould judge more pertinent to their defign.’ 
He declared likewif -, that the books formerly referved by him concerning heraldry 
were the only books, which he dill excepted out of the faid donation, having 

s The reft of this minute is not entered in the Journal-book, vol. vi p. 124. 
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made a promife of them to the college of heralds. His grace added, that Sir 
William Dugdale had prefented him with a catalogue of fuch books, as he in 
the name of the heralds had defired for that purpofe. But upon perufal of thefama 
finding many of them to he fuch, as did not fo properly belong to the bufinefs of 
heraldry, the duke was defirous, that Sir Robert Redding and Mr. Evelyn 
would perufe the faid catalogue, and confider what books therein mentioned were 
fuch, as concerned heraldry, and were moll proper for the ufe of the college of 
heralds, and what might be more proper for the ufe of the Society, and to mode- 
rate and adjudge the matter between the faid Society and college. But it was his 
grace’s farther pleafure and defire, that in cafe the Society Ihould be difloVcd, 
(which it was his defire and hope they never would be) the faid library might re- 
vert to his heirs. 

The Society by the mouth of the prefident returned his grace their mofl humble 
and hearty thanks for this his truly noble prefent : and ordered Mr. Hooke to 
take care, that the determination of the matter between them and the college of 
heralds might be made with all convenient fpeed } and that thereupon the books 
Ihould be forthwith removed to Grelham College. 

Mr. Henshaw moved, that a fair catalogue of them might be made, to be de- 
livered to the duke to remain in his grace’s cuftody : 

As alfo, that all fuch books, as Ihould be received in exchange for others of 
the faid library, Ihould have his grace’s name damped upon them, and kept with 
the reft, and to be owned to be his grace’s prefent. 

Mr. Hooke produced and read the preface of a book, which he had procured 
to be tranflated out of High Dutch, containing a defeription and natural hiftory 
of Spitlbergen or Greenland, written by one * * of Hamburgh, who had 

been there himfelf, and, upon occafion of queries fent out of England, had made 
it his bufinefe to inform himfelf more particularly concerning all matters therein 
defired •, and by the help of Dr. Fogelius of Hamburgh, who had tranflated 
and delivered thofe queries to him, had compiled and methodifed the fame ; and 
for the better illuftration ot all particulars, h. d added a great many copper cuts, 
containing the piftures of the molt remarkable particulars, viz. of the whales 
and other fifties, together with thofe of the animals, birds, plants, &c. Mr. 
Hooke added, that he had delivered the faid book to a German, in order to 
have it tranflated into Englifh. 

Sir Robert Southwell hereupon obferved, that there was a kind of whal$ 
in the oil of which was fo penetrating, that it Was very difficult 

to find vefiels to hold fc without leaking. 

He mentioned alfo an experiment made upon a fquare plate of glafs, upon which 
a firing was ftretched to a certain tone, which tone upon the application of heat 
was altered. 
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• The duke of Norfolk mentioned, that the earl of Aylelbury had heard his 
child make a noife w^ilft in his lady’s womb. 

Sir Robert Southwell mentioned a relation of a woman of Lorraine, who 
having been a very long ti.me with child without being delivered, had in defpair 
killed herfelf. Whereupon being opened, it was found, that the child within her 
had been dead for a considerable time ; and that one part of the body of the faid 
child was found petrified by the waters in her womb. 

Upon occafion of a difcourfe on freezing, Mr. Henshaw mentioned, that upon 
f eezing of wine, the part, which remained in the middle, would be very ftrong 
and fpirituous ; but that the other parts, that were frozen, would be waterilh and 
a, mod taftlefs : and that the greateft part of the wine froze and fwelled out of the 
bottles, thrufting out the cork before it. 

Dr. Croune mentioned, that the time of freezing was almoft inftantaneous. 

Mr. Hooke related the experiment ^f producing the regular figures by freez- 
ing, by mixing fnow and fait in the body of a glafs vial, and then putting upon 
the outfide of the fame a frnall quantity of the Ijairit of urine. 

Mr. Hooke was ordered to make what hade he could with the weather-cock, 
which he defigned ; as alfo with a very accurate barometer. 

OHobcr 31. The Society met again after their adjournment, and Mr. Hen- 
-stiaw, the vice-prefident, took the chair. 

The minutes of the lad meeting were read •, which gave occafion to feme <Jif- 
courfe concerning the petrifaction of human fubdances. 

Dr. Croune mentioned that there had lately been a difcourfe on that fubjefk 
publilhed by * * j and that it had been anfwered by * *. 

Mr. Henshaw mentioned, that he had feen the arm of a man petrified at the 
houfe of cardinal Montalto, called Villa Peretti , it being part of the body off *a 
man wholly petrified in the Alps. 

Upon reading the remark concerning freezing, Mr. Hens^ a W added, that 
having in Denmark fet brandy to freeze in cups, he found, that ail the fpirituous 
part thereof was partly waded, and partly converted into a fpongy ice, of a very 
ili tade j and that it had loft all its drength. * 

Sir John Hoskyns related, that Dr. Merret had allured him, that thefirong- 
ed wine might be all frozen in the Florentine flalks : the reafon of 'which was 
conceived to be the extreme thinnefs of them. 

Mr. Hooke read a letter directed to the two fecretaries from Mr. Michael 
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Butterfield, a mathematical inflrument-maker it Paris, dated there, -j^th Oc- 
tober, 1678 % expreffing his defire to correfpond with them concerning philofo- 
phical, mathematical, and mechanical matters ; and offering to communicate fuch 
things, as he fhould meet with there of that kind. He mentioned in that letter 
Monf. Huygens’s method of making fmall globules of glafs for microfcopes, by 
flicking powdered glafs on the point of a needle with fpittle, and holding them 
in the flame of a lamp of fpirit of wine, and' afterwards rubbing them with a put- 
ty cloth : as likewife a level of his own invention, publifhed the year before in the 
journal 4 es Scavans , together with a farther improvement of it by hanging it 
upon one point. 

He took notice allb of fome other forts of levels invented by other confiderable 
perfons : and added, that he was making a large filver planifphere for the king 
of the invention of Signor Cassini, of two feet diameter: that he had lately 
made for Signor Cassini an equinoftial dial of a foot diameter, with three circles, 
befides the Aiding ring, and two halidades and four fights : that there had been late- 
ly made at Paris a piece of clock-work to /hew the motion of Jupiter’s (atellites ; 
but that it was not much approved of : and that himfelf had not long before made 
a Aiding half quadrant, with a glafs of eight inches femi-dUmeter, of very great 
ufe, and eafy to be carried. 

In this letter were inclofed two packets, one from Monf. Gallbt, provoft of 
the church of St Syphorien at Avignon, containing a letter in Latin to the So- 
ciety ' and three fmall trails *, the firft his account of the obfervation of Mercury 
in the fun ; the fecond his obfervation of an eclipfe of the moon, 1 7th May, 1677; 
the third his obfervation of an eclipfe of the fun nth June, 1678 ; all three ob- 
fervations made at Avignon. 

Monf. Gallet’s letter was read, wherein after profefiing his great refpeil for 
the Society, he added his defire of holding a correfpondence with them upon 
aftronomical fubjeils, and promifed to fend fuch other obfervations, as he had hither- 
to made, and not yet publi/hed, and efpeciaily thofe about the diameters of the fun 
and moon, concerning which he gave fome inftances relating to the fun’s diameters. 

Dr. Croune affirmed, that Mr. Rooke had long before ufed the fame way, for 
taking the diameters of the fun, with that made ufe of by Monf. Gallet, viz. 
by computing the time of the tranfit of its figure made by a forty foot glafs. 

Mr. Hooke read a relation of a great eruption of fire, which happened in the 
preceding winter in the ifle of Palma, one of the Canaries, given him by a perfon, 
who had long refided in the faid ifland, and who was there at the time of the faid 
eruption. 

Mr. Henshaw was of opinion, that hot baths were caufed by fubterraneous 

* Letter-book, rol. viii. p. 59. It is printed in for September, O&ober, and November, 1678. 
tbe Philofoph. Tranfaft. vol. xii. 141. p. 1026. * Letter book, vol. viii. p. 29. 
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fire, becaufe generally where there are fubterraneous fires, there are many hot baths- 

Sir Peter Wyche acquainted the Society, that he was very fpeedily to go to 
refide at Hamburg, and profefled his defire and j’eadinefs to promote the intereft 
and bufinels of the Society in thofe parts. 

Mr. Dethlevus Cluverus was propofed candidate by Mr. Haak; and 

Mr. William Perry * by Dr. Mapletoft. 

November 7. Mr. Henshaw, vice-prefident, in the chair. 

The minutes of the laft meeting being read, occafion was given of difcourfing 
of cold and freezing; and Mr. Henshaw affirmed, that by experience he had 
found, that the coideft weather in Denmark would not freeze a whole bottle of 
fack. 

Mr. Hooke fhewed the planifphere and defcription of the ftars of the fouth-* 
ern hemifphere made by Mr. Halley. Whereupon Mr. Henshaw was of opi- 
nion, that they would be very acceptable ptefents to fuch correfpondents abroad* 
as Were lovers of aftronomical matters, if the book and planifphere were fent to 
fome of them from the Society : to which the Society agreed ; and it was defired, 
that the fecrctaries ffiould fend' one of thefe books to Monf. Gallet, another to 
Mr. Butterfield, and a third to the Abbe de la -Roche, in the name and atr 
the charge of the Society.. 

Upon a further difcourfe concerning hot baths, Mr. Henshaw was of opinion, 
that they might proceed from fome fubterraneous fire, becaufe they are general- 
ly found near fuch places, where thofe fubterraneous fires break out, as in Ice- 
land, and one about Naples efpecially. And whereas it was urged, that they ap- 
peared many times in places, that were far enough from fuch burning mountains 
he anfwered, that though there might be no appearance of fire, yet there might 
be fome fubterraneous fires concealed, that might be the caufe of fuch heat. Dr. 
Croune objected, that fuch could fcarce be fuppofed without having certain fpi- 
racula or breathing places near them ; none of which being found near our baths, 
it was difficult to fuppofe, that there ffiould be any fuch fire. It was added, that 
it was pofiible, that there might be fuch fpiracula, which we know not of ; at leaft 
we do not know what fpace the fubterraneous fire might pofiefs ; whether it 
might not fpread fome miles befides juft underneath the place, where the hollow 
fountains are ; and whether there might not be fubterraneous communications 
between volcano’s at a great diftancc. Mr. Henshaw added farther, that there 
were fome hundred of fuch volcano’s in the Eaft and Weft Indies. Sir John 
Hoskyns fubjoined, that the Dutch had noted about an hundred in their planta- 
tions. 

Mr. Hooke remarked, that it was very common to obferve a mift hanging 
about the tops of hills, when the air above, beneath, and round about was clear. 

* M. A, and fellow of Trinity College, Cambridge. 
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He alfo conceived, that there was no earthquake without a fubterraneous fire •, 
and that many of thofe fubterraneous fires proceeded from parts very deep in the 
very body of the earth, and not only near the furface, like the coal mines in the 
north, which had been fet on fire, and had continued fo for many years. 

Dr. Mapletoft affirmed, that he had feen a coal-mine, which had fo burned 
and faid, that it was very fhallow, and but a very little way, viz. about a fathom 
or two, below the furface : that it was not difficult to quench it : • that it burnt ve- 
ry flowly forward : that he had alfo feen the burning fountain in Lancafhire near 
Wigan, and conceived it to be an exhalation arifingfrom fome coal-mine under- 
neath. 

Hereupon adifcourfe was occafioned, concerning the caufe of the generation 
of fubterraneous fires, and how they Ihould be continued without immediate 
communication with the air. 

Mr. Hooke mentioned fome obfervations about the generation of fire by rain 
falling fuddenly on a fort of coals, called brafs lumps ; as alfo on quick-lime ly- 
ing againftdeal-timber ; both which had caufed fire. Mr. H bnshaw, Mr. Packer * 
and Dr. Croune inftanced in other fubftances, that would generate an aftual 
fire, fuch as hay wet, green grafs heaped up, malt, cotton-wool, rofe-flower leaves, 
and feveral other green leaves and plants. 

Upon a difcourfe concerning the well dug in the ifland of Mayo, Mr. Hen- 
shaw was of opinion, that no frefh-water could be feparated from falt-water 
by draining or any filtration ; though mention was made of the cups of ivy, 
which, it was faid, would make fome fuch kind of feparation, viz. that upon 
mixing wine and water together in one of them, it would fuffer the water to run 
through, but would ftop the wine *, which was thought to be the reafon, why it 
was facred to Bacchus j though others fuppofed, that it might be from its ufe at 
the Bacchanalia for crowning the aftors. 

It was defired, that one of thofe cups might be provided again ft the next meet- 
ing, to fee what might be e defied thereby, and whether any thing extraordinary 
in filtration might b.* hoped from it. 

November 14. Mr. Henshaw, vice-prefident, in the chair. 

Dr. Croune acquainted the Society, that the prefident had given him an ac- 
count, that he had received from Signor Malpighi a piece of a plant, together 
with an account thereof, that he had thereby found out and demonftrated the 
circulation of the juices of plants. 

The vice : prefident propounded the five following members, viz. Sir John 
Laurence, Dr. Croune, Dr. Plot, Dr. Gale, and Mr. Georce Ent, who 
were accordingly chofen by ballot, to be a committee of the Society for auditing 
the trcafurer’s accounts for the preceding year fince the lall St. Andrew’s day. 
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Upon a difcourfe concerning Bezoar ft ones, that vaft multitudes of them were 
brought over into England, and that therefore many of them were probably coun- 
terfeit, fince even in India and the places, where they were found, they were very 
fcarce, and feldom found in thofe goats, which produced them ; Mr. Colwall. 
related, that there were many of them counterfeits ; and that he had tried them by 
means of a needle heated red-hot ; for upon thruftirig into them a needle fo heated, 
thofe, which were counterfeits, would melt and fry ; whereas thofe, which were 
true, would not. 

Hereupon was occafioned a difcourfe concerning the balls, which are often 
found in the ftomachs of oxen ; fome of which are found covered with a calcu- 
lous matter, after the manner of Bezoar ftones ; others only a great ball of hair 
very hard, and clofely felted together, in a very regular order. 

Mr. Hooke related, that he had often taken the hair of oxen, when they had 
their coats, and rolling a handful or two of the faid hair between his hands, had 
thereby in a very little time felted them into a very hard and dole ball ;. and that 
the hairs thereof would naturally range themfeLves into a moft tegular and uni- 
form order. 

Upon the difcourfe concerning the eruption, which had lately happened in the 
ills of Palma,, and the river of Ere, which ran down from the fame. Dr. Crounb 
related from Dr. Pugh,, that the north fide of the Pike of Tcneriffe was made 
up of a matter, which plainly manifefted it to have been fuch a fiery river ; it 
being all melted ftones and minerals of that nature : which agreed exactly with 
the relation lately read at the Society;. 

Hereupon the burning fountain in Lancaihire was mentioned v and’ Mr. Hunt 
feid, that he had been at the place y and that it would take fire by driving down 
a ftake into the ground, and wriggling it to and fro. 

Upon difeourfing concerning the afhial burning of fcveral places under the- 
ground continually, fuch as the coal- mipes and the burning mountains; Mr.’ 
Hensh-aw related, that he had been, at the Solfaterra in Italy,, which lies between 
two mountains,, where he had oblerved the fire to break out in many, places ; and 
that the earth would (hake underneath them, and feemed to be all 'hollow and 
burning underneath; the place where they walked, and had continued fo for ma*- 



Sir John Lowther. affirmed, that he had- a. coal-mine of his own, which, was- 
on fire; but it not lying very deep, he had put out the fame by digging a deep- 
trench in the ground round about it under ground. 

He promifed to procure the account of a coal-mine ©£ Sir William 
Blacket. 

The experiment of filtrationthrough a cup of ivy was tried ; but it proving fo. 
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dole, that nothing would filtre or pafs through it, Mr. Hunt was Ordered to 
procure another cup of ivy againft the next meeting. 

Upon occafion of the diicourfe concerning the lupus marinus , the teeth o r which 
filh were fuppofed to be the toad-ftones, Dr. Plot related, that he had a toad- 
ftone, which was not fuch a tooth, but a real ftone, which he had himfelf found 
in Qxfordfhire. But this wa3 a fofter ftone, and would not polifti as the other 
ftone. 

Dr. King* upon occafion of difcocrfing of pearls and bezoar-ftdnes related, 
that he had: often found pearls in the ftomach of an oifter ; and conceived them 
to be generated as the bczoar-ftones in the ftomach of a goat. 

Hereupon Mr- Henshaw mentioned the way of cleanfing pearls, by dipping 
a foul pearl in aquafortis or f£>irft of wine ; by which means the pearls would pre- 
sently look white * and then by rubbing it with a cloth all that white coat would 
come off, and the pearl underneath, if good, would look oriental and clear : 
but that by often repeating that operation all the Aiming part of the pearl might 
by degrees be taken off ; and that ufually all foul pearls had in the middle of them 
an opake calculous matter. 

He related alfo the way of making counterfeit pearls ufed at Bologna and Ve- 
nice, by filvering or gilding alabafter beads, and dipping them in a fize made of 
fifti glew. 

Mr. Hooke related, that he had done the fame thing here, by taking ivory 
beads inftead of alabafter, and proceeding in the manner above-mentioned. 

He (hewed his experiments, which were divers ways of making very round and 
clear globules of glafs for microfcopes with great eafe. 

November 21. Mr. Henshaw, vice-prefident, in the chair. 

' He produced three pieces of ftones or different fubftances but all agreeing 
in this, that they were made of feveral forts of fmall pebbles, which were ce- 
mented together by a petrified fubftance as hard as the peebles themfelves. 
They feemed to be of the fame kind with fome produced at the fame time cut in- 
to hafts of knives, and polilhed very well ; which feemed as good as, if not to ex- 
ceed, the Indian agates. Mr. Henshaw refolved to have them cut and polilhed 
in the like manner, and promifed then to fliew them again to the Society -, adding, 
that he knew where a very great quantity of the fame ftone might be procured,, 
if there were occafion, viz. in Hertfordlhire, not far beyond St. Alban’s. 

A note figned by Sir Jonas Moore, vice-prefident, was dire&ed and ordered 
to be fent to the porter of Arundel Houfe, to deliver to the bearer Mr. Hunt the ' 
eleven books, which were left in the library of Arundel Houfe now pulled down. 

Upon a. farther difcourie concerning bezoar -ftones, mention was made of a paf- 
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fage in Dr. Primrose’s book De Erroribus Vulgu that pope Sixtus Quintus 
had almoft a cart-load of bezoar-ftones fent him ; but that upon the examination of 
them by ikilful phyficians, not above three of them proved very good ; moft of 
the Jeft being fophifticated. 

Dr. Croune added, that the Indians found fometimes a fort of bezoar-ftones 
.in the maws of monkies, which they valued at fo high a rate, as to efteem them 
a fit prefent for the Great Mogul himfelf. 

Mr. Henshaw remarked, that there was mention made in Linschoten’s 
voyages of another fort of ftones fomewhat of the nature of bezoar, and efteemed 
every way as good, which are found in the ftomach of a porcupine, and thence 
called by the Portuguefe piedra de puerco ; which are fmaller, generally about the 
bignefs of a gall, and of a dark brown colour. They are frequently made ufe of 
in feverilh diltempers, and have been uled with good fuccefs for the ftrengthening 
the ftomach. Being fteeped fome few hours in fair water, they yield a greenilh 
tin&ure, which tafteth very bitter. 

Hereupon mention was made alfo of a ftone prefented to Sir Robert South- 
well, called piedra de cobra , being one kind of fnake- ftones, which was fuppofed 
to do great cures by outward application for the biting of ferpents. It is a facti- 
tious ftone made by the Banians. 

Upon a farther difeourfe concerning the burning ditch in Lancalhire, Sir John 
Lowther gave a relation of that ftrange phenomenon, and added fome remarks 
not taken notice of before, which he was informed of by Sir Roger Brad- 
shaigh. The fubftance of which was, that there was underneath the ground a 
coal-mine; and that at the place, where the lteam could be kindled, there were 
cracks and chaps in the earth ; by which it was fuppofed, that the damps of the 
coal mine collected in the cavities thereof, and ifluing continually from it, did by 
thefe crannies and chaps of the ground ifiue continually at that place; and thence 
whenever an actual flame or fire was brought to touch it, it prefently kindled and 
continued to flame till it was put out. » 

Mr. Hooke took notice of the admirable effedt, which had been obferved in 
ir, viz. that it took fire, though the fteam itfelf were not before fenfibly warm ; 
which, he laid, was more than any other fteam would do ; and that therein feemed 
to be the greateft rarity of it : whence he conjedtured, that it might be the fame, 
kind of fteam, which generates lightning. That this fteam feems to be the very 
fame with the fiery damp of mines, which will take fire much after the fame man- 
ner, but often with more direful effedfs, by reafon that a much greater quantity 
of the faid vapour is collected, and alfo becaufe it is imprifoned and fhut in with 
very ftrong fides, and hath no poflibility of venting and expending otherwife 
than by the mouth. 

There was much debate concerning the firing of the fteam and fmoke of bo- 
dies, but there was no inftance given, wherein fteams would take fire} unlefs they 
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had been before heated to a very great degree of heat by an a&ual fire, and then 
kindled. 

Sir John Lowther conceived, that there was a difference between this and: 
other fubterraneous vapours in coal-mines; becaufe thefe flalhed like lightning, 
whereas thole of the ditch continued burning. Sir John Hoskyns mentioned, 
that there was a fort of earth near Green * *, which being fcraped, and ftraw 

covered with it, would fire the ftraw. Dr. Allen added, that there was alfo 
at the fame place fuch another burning fountain. 

Sir John Lowther mentioned a fire in the New Caftle pit, that in the fpace 
of forty years had burnt under ground about a mile in length, and a quarter of 
a mile in breadth; 

He related the manner of working in coal pits fb as to fupport the earth over- 
head ; which wa<> that they placed wooden props on each fide in a row, as they 
proceeded ; and that they often take up one as foon as they had fixed another, leav- 
ing the mine only of fuch a breadth, as they had found byexperience would fuftaint 
the earth over-head without falling in ; and that for the better keeping up of the 
earth over- head, they ufually leave about half a yard thickncfs of the coal untouch- 
ed. The breadth of the fpace, which they could thus truft without wooden props 
in the Newcaftle coal, was not more than three yards or nine feet ; but the Scots 
coal being a ftronger and greater coal, would fupport at leaft feven yards width ; 
and thofe places alfo fupported only upon fmall pillars of 1 4- foot fquare of the 
fame coal. 

He remarked farther, that Newcaftle coal will decay and diflolve with the 
air and. rain, and lofe much of its ftrength in burning.. 

He was of opinion, that it would be much for the intereft of the Newcaftle- 
men, if they would all join together, and work only one mine at a time, fince 
it would be fufficient to ferve all England, and that the fame charge would ferve 
for draining that mine, which was to ferve all, that is now expended upon the 
fame, now it ferveth but a fixth part. 

Mr. Henshaw obferved, that pearls were called uniones, from their likenefotO' 
an onion, which was called unto from the fingle growing. 

The experiment exhibited was of an ivy cup filled with wine and water 3 but up* 
on Handing an hour and more, neither feemed to ftream through, whereas it wass 
expe&ed that the water fhould have- ftrained through, and the wine have re- 
mained behind. 

Sir John Lowther was de fired to inquire of the prefidcnt Concerning Sig- 
nor Malpichi’s letter 3 and to. bring to the next meeting the piece of plane. 
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Cent by -that gentleman : upon which was occafioned a difeourfe about the defend- 
ing of the fap by the bark ; Dr. Grew denying, that it defcends by that way. 

November 28. Mr. Henshaw, the vice-prefident, in the chair. 

The Hones produced at the laft meeting by Mr. Henshaw being fince poHfhed 
were {hewn, and appeared to be as hard, and bore as good a polifh, as agates and 
had a very beautiful variety of colours and fpots in them. 

There was alfo a farther difcourfe concerning fome expeditious way of cutting, 
drilling, turning, and pcdilhing the faid Hones into feverai fhapes for various ufes. 

Mr. Hunt made his report, that having been to inquire after the books left 
at Arundel Houfe, he was informed by Sir William Ducdale, that thofe books 
were in the cuHody of Mr. Burbery, the duke of Norfolk’s gentleman. And 
Dr. Gale reported, that he had fpoken with Sir William, who had propofed, 
that as foon as he lhould receive thofe books, he would fend the copy of Doomf- 
day-book to the Society. 

The minutes of the laH meeting were read, which gave occafion of difcourfing 
farther concerning fubterraneous Hearns and Scry damps. 

Dr. Allen took notice, that there was mention made in Mr. Ray'j travels ", 
of a burning fountain in Dauphiny in France, which being fet on fire would bum 
very violently, and would ferve both to fry and roafi meat; and that the inhabi- 
tants near it made ufe of it for that purpofe. 

This gave occafion to difcourfe of bituminous fubflances. Mr. Henshaw men- 
tioned, that there was a kind of liquid bitumen, which fwam upon the mare mor- 
tuum u 

He remarked likewife, that ambergrife feemed to be fomewhat of that nature, 
fince it had been often found to float on the fea: but that amber or fuccinum was 
of another nature, and was generally found at the bottom of the fea. 

He took notice alfo, that Mr. Boyle had a method of including infers in a 
dear colophony, made by the evaporation of turpentine, which being cold and 
hard would very much refemble true amber, and preferve any infedt put into it 
very intire. 

Mr. Hooke affirmed, that he himfelf had a way of incJofing an infed, fuch a» 
a fly-worm, or the like, in amber artificially, which could fcarce be diflinguifhed 
from a natural production of that kind. 

He added, that he was of opinion, that amber was nothing elfe but the tur- 
pentine or refinous gum of trees, which having lain a long while in the fea or un- 
der 
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der ground was in procefs of time petrified, or at leaft hardened to that degree, 
in which it was found : which he was the more inclined to believe from the expe- 
riment, which Dr. Daniel Cox had tried upon the earth found fome years before 
at Ifiington ; the oil of that earth fmelling perfeftly like oil of amber, which was 
made to have that fmell from the burying of colophony there by a chemift. 

Mr. Henshaw remarked, that the fmell of yellow amber, when rubbed, was 
very much like that of rofemary. 

Sir Jonas Moore gave an account of the manner of the firing of a damp in 
a coal- mine at Lumley, which was with fo great a violence, that it (hook the earth 
for a confiderable way round about, and carried fome miners, who were going 
down into it, a very great hight into the air, and blew up alfo aloft into the air 
all the building, that flood over and about the mouth of the mine. 

Sir Paul Neile hereupon related the manner, in which the cure for thefe kinds 
of damps was found out accidentally •, which, he faid, he had received from Sir 
William Lampton, the owner of the abovementioned pits or mines •, and which- 
was to this effed. The miners having been above making merry, and being al- 
moft fuddled, began to throw firy coals at one another, fome of which falling ac- 
cidentally into the mouth of the coal-mine, fet fire to die damp, and made it dis- 
charge with a very great noife, and fhaking of the earth. Upon taking notice of 
this, and the caufe of it, they after a little fpace of time tried by defignedly throw-: 
ingdown burning coals into the mputh of the mine •, and presently falling down 1 
flat on their bellies on the ground obferved, that the mine again took fire, and 
blew up into the air with a great noife. This they repeated feveral times one af- 
ter another, till they found, that it would fire no more : after which they ventured 
down into the mine without any fucceeding injury from the faid mine for the re- 
maining part of the day. But for fear left they fhould be farther incommoded 
by the faid firy damps, they always in the morning, before they go down, en- 
deavour to fire the faid damps, by throwing down lighted coals till the pit will fire 
no more. 

Sir John Hoskyns related, that there was a pit at Brofejey in Shroplhire, 
where, if a candle were held near to the ground, the fleam or damp would take 
fire -, but if the candle were held higher at a diftance, the fame effed would not 
follow. 

November 30. the anniverfary eledion-day, there being prefent thirty-three 
members, and the prefident, Sir Joseph Williamson,^ in the chair, 

Mr. Hooke read the report of the committee appointed to audite the accounts 
of the treafurer, Mr .‘Hill, for the preceding year*. 

After which the feveral candidates formerly propofed were balloted for and 
elected, 

* This report was omitted to be entered in the Journal, vol. vi. p. 138. 
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*• Francis Aston, Efq; propofed by Dr. Edward Brown, by twenty eight 
votes, no negative. 

2. Dr. Mayow propofed Mr. Hooke, twenty-feven votes, one negative; 

3. Mr. David Hannisius propofed by Mr. Haak, twenty-eight votes, no ne- 
gative. 

4. John Vande Bemde, Efq; propofed by Mr. Haak, twenty-eight votes, 
no negative. 

5. ^ Mr. William Perry, propofed by Dr. Mapletoft, twenty-nine votes. 

€. Mr. Dethlevus Cluverus, propofed by Mr. Haak, twenty-nine votes. 

7. Mr. Edmund Halley, formerly propofed by Sir Jonas Moore, thirty- 
one votes. 

9 . Mr. Joseph Moxon, propofed by Mr. Georce Ent, twenty-feven votes, 
four negatives. 

Mr. Aston, Mr. Bemde, Mr. Perry, and Mr. Moxow were admitted. 


The ftatutes relating to the manner of proceeding in the elections of the coun- 
cil and officers being then read, the Society proceeded to it, Mr. Herbert and 
Mr. Aubrey being firft chofen to infpedt the proceedings of the fecFetaries. 

Eleven members were continued of the council y . 


Mr. Colwall, 

Dr. Grew, 

Mr. Henshaw, 
Mr. Hill, 

Mr. Hooke, 

Sir John HojkVns, 


Sir John Lowther, 

Sir Jonas Moore, 

Seth lord bifhop of Salifbury, 
Sir Joseph Willamson, 

Sir Christopher Wren. 


Ten members were likewife chofen into the council. 


Mr. Aerskine, 
Dr. Allen, 

Dr. Brown, 
Mr. Creed, 

Dr. Croune, 


Dr. Gale, 

Mr. Haak, 

Sir John Laurence, 
Dr. Mapletoft, 

Sir Theodore de Vaux. 


The prefident, treafurer, and fecretaries were chofen again for the next year: 


* Thefe names were omitted to be entered in 
be Journal, vol. vi, p. 139. but are partly fup- 
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plied from the Council- book, and a lift of the 
members for 1679. 

Between 
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Between this and the next anniverlary election died a very learned member of 
. the Society, 

THOMAS STANLEY, Efq; only foil of Sir Thomas Stanley of Cum- 
berlow Green in the county of Hertford, Knt. by Mary his fecond wife, one of 
the daughters of Sir William Hammond of St. Albans in Nonnington in Kent, 
Knt. by his wife Elizabeth, daughter of Anthony Awcher of Boufne, in 
Kent, Efq; and of Margaret his wife, daughter of Dr. Edwyn Sandys, lord 
archbilhop of York in the reign of queen Elizabeth, and fitter to Sir Edwyn 
Sandys of Bourne, Knt. and George Sandys, the celebrated traveller and poet. 
Mr. Stanley was born at Cumberlow Green, and educated in Grammar learning 
at his father's own houfe under Mr. William Fairfax, fon of Edward Fairfax 
ofNew-Hall, in the parifh ofOteleyin Yorkfhire, Efq; the famous tranflatorof 
Tasso's Godfrey of Bolloign. He was afterwards fent :o Pembroke Hall in the 
univerlity of Cambridge, where he was entered as a fellow-commoner, and pur- 
fued his ftudies of polite learning with great vigour and fuccefs, not- without the 
aflittanceof Mr. Fairfax, as well during his refidence in the univerfity, as af- 
terwards in his more advanced years. He took the degree of matter of arts at 
Cambridge, in which he was incorporated at Oxford, in 1640. z . After his re- 
turn from his travels abroad, lie lived in the Middle Temple, where he entered 
into a near communication of friendlhip and ftudies with his kinfman Edward ' 
Sherburne, Efq; afterwards knighted, whd came thither about the fame time from 
Oxford upon the iurrender of it in June, 1646, to the parliament forces. The fame 
year Mr. J-oHn Hall of Durham dedicated to him his poems publifbed at Lon- 
don, in 8vo* as Mr. Stanley's own poems were in 1651, in 8vo. he having two 
years before publiflied his tranflaition of and annotations upon the Europa of Theo- 
critus, Cupid Crucified., and Venus'* Vigils , to- the ft con d edition of which, in 
1651, he added a tranflation of, and notes upon, Anacreon, Bran; and Johan- 
nes Secundus's Bafts. In the fame year 1651, Mr. Sherburne dedicated td' 
him his Saknacis , Lyrtan , Sylvia , forfaken Lydia , the Rape of Helen , a Comment 
thereon , with fevered other poems and tranjlations , printed at London, in 8vo. The 
firft volume of Mr. Stanley's great work, inticled, The Hifiory of Philofophf, 
containing thofe , on whom the Attribute of Wife was conferred , was printed at Lon* 
don, in 1655, in folio, and the fecond the year following, the third not being 
publifhed till 1660. In 1662, his Hifiory of Chaldaic Philo fophy was printed at 
London; and in 1663, his edition of A£schylus at London, in folio, under the 
title of Mfchili Tragadite vii. cum feboliis Greeds omnibus , deperditorum Bramatum 
fragments, VerfionehA Contmentariis Thom* Stattleii. He was one of the early mem- 
bers of the Society, being propofed a candidate June 26, 1661, and eletted on 
the 21ft of July, as he was again upon the grant of the fecond charter of April 22, 
1663. Bcfides his works mentioned above, he publifhed feveral tranflations, 1. 
Aurora Ifmenia and the Prince , written by Juan Pfrez de Montalvan : Lon- 
don, 1650, the fecond edition. 2. Oronta , the Cyprian Virgin , by Signor, Gi- 

* Wood, Fafti Oxon. vol. i. col. 284. 
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rolamo Pretj, London, 1650, 8vo. 3. A Platonic Difcourfe of Love , writ- 
ten in Italian by John Picus Mirandula : printed in 1651, in 8vo. 4. Sylvia's . 
Parky by Theophile, Acanthus Complaint , by Tristan, Oronta , by Previ, 
Echo, by Marino, Love's Embajfy., by Boscan, the Solitude , by Gongora ; all 
printed with his own poems in 1651, in $vo. 

He married while he was young, Dorothy, eldeft daughter, and one of- 
the coheirs of Sir James Enyon of Flowre in the county of Northampton, 
Bart, by whom he had the accefiion of a good eftate to his own. He died at 
his lodgings in SufFolk-ftreet, in the parilh of St. Martin's in the Fields in the city 
of Weftminfter, April 12, 1678, and was interred in the church there. He letc 
behind him a fon of both his names, educated in Pembroke Hall in Cam- 
bridge, who, when very young, translated into Englifh Claudius iEu anus’s Va- 
rious Hiftories. 

December 5. Mr. Henshaw, vice-prefident, in the chair. 

Mr. Hooke prefented to the Society a difcourfe, which he had lately received 
from the prefident, written by Signor Malpighi concerning the anatomy of plants, 
being a farther profecution of that excellent work of his formerly printed. It was 
dedicated to the Society, and contained, befideg a preface and conclufion, feven 
feveral heads or fubjeds of inquiry . 1. Concerning the vegetation or growth of 

feeds. 2. Of galls, or the round excrefcences growing on an oak. 3. Of the va- 
rious tumours and excrefcencies of plants. 4. Of the hairs, down, and thorns of 
plants. 5. Of the clafps and the like binding parts of plants. 6. Of thofe plants, 
which vegetate upon others. 7. Of the roots of plants. Each of thefe fubjeds 
was illuftrated by a great number of fchemes atd delineations moft curioufly drawn 
with diftindion of black and red for the better explanation. After the reading 
of the dedication, which teftified the author’s great refped for the Society, it was 
ordered, that a letter of thanks fhould be fent by Mr. Hooke to him ; and that 
Mr. Hooke fhould alfo take care, that the difcourfe be forthwith printed with all 
poflible corrednefs ; and that a good number of the printed copies be tranfmitted 
to the author. 

The minutes of the meeting of November 28, being read, gave occafion of 
difeourfing further concerning the produdions of our own country as to rich and 
precious ftones. Mr. Hooke affirmed it poffible to make as good agate-cups as 
any brought from the Indies, out of certain flints and other ftones plentiful 
enough in England : and that there was no difficulty of doing this, except the 
.charge of the diamond powder to cut them, which yet might, in forne meafure, 
be fupplied by emery or other powders. 

Mr. Povey hereupon fpeaking of ftones full of a variety of figures, remarked, 
that he had a confiderable number of fuch ftones, which he promifed to prefent 
to the Society .or their repofitory. 


He 
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He obferved farther, that he had been attempting to make an urn clay like the 
the curious porphyry * * of the king } but that it would not bake of that 
thicknefs without breaking. 

Mr. Hooke mentioned, that there was a method of making very thick pieces 
of earth to be burnt, without breaking or chopping: that Mr. Dwight had 
made fome heads of earth as big as the life : that his earth was as hard as porphyry : 
and that the excellency of China-earth was, that it would endure the greateft fire 
without vitrification. 

From this difcourfe of ftones and earth arofe one concerning metals and mi- 
nerals, and particularly about the way of making brafs. Mr. Povey promifed to 
bring in the whole method of making brafs, pradtifed in the foreft of Dean, where 
there were vaft quantities of lapis calaminaris to be had. Dr. Brown promifed 
alfo to communicate his obfervations on that fubjedk made by him in Hungary. 

Mr. Povey mentioned a Ibrt of ambergrife, which had been taken upon Flo- 
rida, and brought over with a king of that country : that this ambergrife had not 
exa&ly the fmell or confidence of the true ambergrife, but feenied father to be 
fomewhat more bituminous. He wasdefired to bring fome of it, that it might 
be feen and examined, which he promifed to do. 

He added, that he had a fort of cotton-cod, which produced a down as fine as 
any filk, though it were but fhort, and not much larger than that of a thiftle ; of 
which he promifed alfo to produce a fpecimen at fome meeting of the Society. 

Mr. Wheeler remarked, that fcammony produced fome fuch cod and down, 
and promifed to bring fome of it to the Society. 

Dr. Brown difcourfing of Hungary, mentioned, that Mr. Bsmdb, a member of 
the" Society, had feen a vine, in which fome grains of gold were faid to be found 
growing : .which Mr. Bemde was defired to fhew to the Society : but he faid, that 
it was a miftake, that he had any fuch vine ; but that count Walstein had a 
bracelet of fuch. 

Upon difcourfing on mercury, it was remarked, that it was brought over in 
copper-balls. 

Mr. Hooke produced part of his new weather- dock, which he had been pre- 
paring; and which was to keep an account of all the changes of weather, which 
lbould happen, viz. 1. The quarters and points, in which the wind Ihould How. 
2. The firength of the wind in that quarter. 3. The heat and cold of the air. • 
4. The gravity and levity of the air. 5. Thedrynefs and. moiftnels of the air,. 
6 . The quantity of rain, that fhould fall. 7.: The quantity of fnow or hail, that 
fhall fall in the winter. 8. The times of the fiiining of the fun. He wasde- 
fired to proceed to the finilhing of this, which, he, faid, he hoped to do. within, a 
month, or fix weeks. 

H*. 
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He protttifed alfo to fhew at the next meeting, an experiment in the condenfing 
engine* which he had procured to. be now mended and fitted for many experi- 
ments. 

December iz. Mr. He ns haw, vice-prefident, in the chair. 

Mr. Hooke produced the condenfing engine, which he had caufed to be mend- 
ed and made much .more ferviceable for trial of feveral experiments therein, of the 
effeds of condenfed air. 

An experiment was made to fee the effect of condenfing the air in a gage or 
ftandard, which was fufpended within the cavity thereof. 

• It was defired by the Society, that it might be tried at the next meeting- in the 
engine upon fome animal, in order to fee how much longer a creature would con- 
tinue alive in the engine filled with condenfed air than when filled with common 
aic. 

It was ordered, that the ratifying engine might be put in order for die trial of 
die fame animals inrarified air* to fee how much fooner an animal will expire in 
rarified air than in common air of the fame extenfion. . . . 

Mrl Fovjy pcefented to the Society for their library a fmalt ftitched boakin 
410. containing an hiftory of Chelfea College. 

He prefented likewife for their repofitory the claw of a Weft India fpider, very 
roach refembling the claw of a lobfter or crab ; given him by the lord Willough- 
by of Parham as a prefent remedy againft the tooth-ach. 

He likewife produced feme glafs-dtops, in order to Aiew the experiment of their 
violent burfting and diicharging the parts of it upon the breaking of the fmall end 
thereof. The fmall end of one of thefe was broken by a pair of plyers, and the 
whole body at the glafs flew afunder and difpefled ks parts- every way with great 
brifknefs. 

Mr. Hooke mentioned, that the manner of the breaking of the body might 
be feen, if the fame were dipped two or three times in very clear tranfparent glew; 
which, it was defired, might be prepared accordingly againft the next meeting for 
making the experiment. • • 

< 

Mr, Hooke reported, that he had treated with Mr. Martyn, the Society's 
printer, for the well printing Signor Malpighi's difcourfe lately fent to the So- 
ciety; and that he had defired Mr. Martyn to print fifty copies extraordinary; 
to be' fent to the author as a prefent from the Society. 

Mr. Povey moved, that a letter of thanks might be written to* Signor. Mal- 
pighi 
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prom from the Society j and that the faid fetter, after it fhould be read and ap- 
proved by the Society, might be printed with the book. 

Upon a difcourfe about fome forts of the lefler precious Rones, as agates, mocha 
ftones, onyx’s, &c. Mr. Povey related, that the heliotropium was an excellent 
Rone for Rriking fire inftead of a flint. Marcafites were alfo mentioned as a 
fort of Rone, which afforded much fire upon ftriking ; and it was fuppofed, that 
the reafon was, becaufe thofe Rones abound with fulphur. 

But it was farther difcourfed, that the moR confpicuous fparks, that fly from 
the Rriking of a flint againR a Reel, were the fmall parts of the Reel cut off by 
the flint, and vitrified by the violent motion of the Rroke, the fulphur of the iron 
readily taking fire. For a proof of which, Mr. Hooke fhewed an experiment by 
throwing the filings of iron through the flame of a candle, which immediately kin* 
died and fparkled like gun-powder. 

Mr. Be mde related the way of colle&ing the golden fands of the river Danube, 
which was by throwing the fand with water upon a board laid a little aflope, and 
cut with many notches like the teeth ofa-iaw, withthe teeth turned upwards, and 
againR the flope: by which means all the particles of gold would lodge themfelves 
in thefe teeth or notches, whereas the lighter fand, gravel, and dirt will all wafh 
away. He faid, that he bad fome of the laid powder here in England, which he 
had brought from the Danube ; and he protnifed to produce fome of it at the next 
meeting. 

He remarked, that the people by this means of collecting and wafhing fand; 
would earn fix or feven fhillings a-day, though their gain thereby were inconfider- 
able in comparifon of the value of the gold, which they thus collected j the pro- 
fit ’of which intirely belonged to the emperor, or thofe, who farmed it of him. 

Hereupon fome opinions were mentioned about the original of gold. 

Mr. Henshaw faid, that it was an inquiry worth confideratien, whence the 
feveral fhapes of gold proceeded, viz. that found kv the mines, and that walked 
out of the fand of rivers ; fince they feetned to be very different, that found in 
mines being always found in thin planks unbodied in a hard Rone ; put that in 
rivers being of a quite different fhape, like fand. Hence he conceived it worth- 
inquiry, whether it might not be generated out of the river itfelf. 

Mr. Hooke was of opinion, that the original place of gold lay extremely deep' 
in the earth, as being a body heavier than any other yet known, and confe- 
quently ought to lie lower than any in order : that had it not been for fome for- 
mer earthquakes and eruptions, it would have Rill remained in thofe inaccelfible 
recedes, and fo have never been known, as in all probability many other forts of 
Rones, minerals, ores, and metals, which may lie below the feat of fubterraneous 
fires, may remain concealed and unknown to this day : that by means of fubter- 
raneous fires, earthquakes, and other vapours, that caufe thofe effedts, thofe deeper 

and; 
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and inner parts of the earth may have been thrown up together with the other effect 
of the fame caufc, the very mountain : that that part of it, which is thrown up into 
the top or body of the mountain, may by the violence of the heat and difeharge 
of the vapours be melted in the raifing, and diiperfed and broken into a mu ti- 
tude of very fmall globules, or fuch like figure, and fo be blended and mixed 
with the earth, fand, &c. of the new eruption : that being thus mixed with the 
earth of the mountain, the rain falling on the upper part thereof, and defeending, 
wafheth down into the rivers thofe fmaller particles of the gold, and fo leave them 
in the bottom of their channels. 

Mr. Wheeler produced and prefented for the repofitory a cod of fcammony 
mentioned at the preceding meeting, bearing a kind of down like fiik, growing 
on the end of the feeds like thofe of dandelion ; by which they fly in the air like 
thofe, and by the winds are difperfed to a great diflance. 

Mr, Povev, according to his promife at the laft meeting, produced fome pa- 
pers, containing his obfervations about the method of making brafs, which had 
been formerly tried in England. Thefe papers were read by him, and delivered 
to Mr. Hooke in order that they might be copied into the Regifters of the So- 
ciety*. 

In thefe papers were mentioned the proportions of tin and of lead to be mixed 
with copper, in order to make bells, guns, and pots. 

Mr. Pove y read likewife another paper of Mr. Elsing concerning feme copper 
manufa&ures. 

Mr. Hooke read a letter from Mr. John Locke, dated at Padua, giving an 
account of the late total eclipfe of the moon obferved there by an ingenious ac- 
quaintance of his, and offering his belt endeavours for the fervice of the Society 
in thofe parts. 

Mr. Hooke was defired to return the Society’s thanks to Mr. Locke for this 
letter, and Mr. Henshaw moved, that he might be defired to procure the hiftory 
of the making of verdigrife with wax, and that of the kermes berry, both as to 
its growth, manner of gathering, preferving, ufe either for phyfle, dying, or the 
like. 

Monf. Ezekiel Spanheim, refident from the eledtor Palatine, was propofed 
candidate by Mr. Haak. 

December 19. Mr. Henshaw, vice-prefident, in the chair. 

The minutes of the laft meeting were read ; which gave occafion of difeourfing 
about pearls, and of the places of flnding them : whereupon Mr. Bemde related, 

* No copy of them is inferted in the Regifters. 

8 that 
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that many pearls were Found in a river, which runs into the Danube near Paflau : 
that thefe pearls were very good ; and that they were found in the very mud of 
that river, and not in the fhell of any fi(h : and thence it was fuppofed, that th 7 
were call by fome filh out of their ftomachs, fince it had been o'oferved by D. . 
King, that the pearl in oiflers is generated in the ftomach of that filh. • 

There was alfo a farther difeourfe about the manner of the production of me- 
tals in the bowels of mountains. Whereupon Mr. He nsh aw declared it as his 
opinion, that many metals, as gold, were generated and perfected in the fuperficial 
parts, as well as in the body of them. But Mr. Hooke endeavoured to explain 
how thofe bodies might be original bodies belonging to a much lower region of the 
earth; and that they were not produced or generated a-new, but only by earth- 
quakes and fubterraneous eruptions thrown up from their more natural place, 
and by the violence of thofe fires melted out of the minerals, in which they were 
there bedded ; and that thence they came to be difpofed and fcattered into fmall 
grains and duft, and found intermixed with very heterogeneous bodies. 

Upon tne mention of Mr. Locke’s letter. Sir John Hoskyns gave an account 
of the manner of making verdigrife with the hulks of grapes, after the exprdfion 
of theirjuice, and fmall plates of copper thrown and buried amongft them. 

Sir John Hoskyns prefented to the Socety for their repofitory a branch of 
white coral, which he received from Mr. Goring Ball. It was Angular in this, 
that the ends of the branchings were terminated with a kind of pearl, the ends be- 
ing hollowed like a cup with fix fmall ribs within, each of which ended in a fmall 
knob or pearl ; and between each of thefe was orderly placed another fmall knob, 
amounting to' twelve in all. ■ ■- ' » _ • 

Mr. Bemde produced fome of the fand mentioned by him at the 'aft meeting 
to have been taken up in the Danube; which was fome of that, out of which 
-the people feparated the golden duft by walking. Some of it was delivered to 
Mr. Hunt for the repofitory. , 


Mr. Bemde prefented likewife a black ftony fubftance,- intermixed with a cu- 
rious green, which he had taken upon the mountain Veluvius. It had the ap- 
pearance of a black and green glafs ; and thereupon it was tried with a coal, and 
the flame of a candle call on it with a foddering pipe, in order to fee, whether it 
would melt ; but upon trial it was found not to melt, but to be a real ftone. . 


Mr. Collins prefented .from, Mr. Martindale a propofrtion or difeourfe- of 
compound intereft or annuities, contained in three leaves of paper in 4to. to be 
printed, if the Society Ihould think proper, with fome other papers. 


Mr. Ent produced a root of barley, out of which grew thirty ftalks, on each 
of which was an ear ol barley. , • \ . 


Vol. III. 
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Sir John Hoskyns produced fome of the ponder taken out of Dulwich well- 
water. 

The experiments exhibited were in order to thew the ufeof air for the fuftenta- 
tion of the life of an animal : upon which fubjett the query was, whether the fame' 
animal would continue to fubfift in an inclofed air for a time proportionable to 
the quantity of air contained in the veflel ? Whether the faid air were free and 
Under no extraordinary compreiHon or dilatation ? Or whether it was either com- 
prefled or dilated by the force of the engines made for thatpurpofe. In profecu- 
tion of this inquiry there were feveral birds provided, one of which was inclofed 
in a glafs vefiel with common air : a fecond in a receiver, out of which the air 
was afterwards exhaufted ; and a third was to be inclofed in the condenfing en- 
gine, into which double the quantity of air was to be forced. The event was, 
that th; bird in the exhaufting engine prefently died ; but the other in the com- 
mon air continued in the receiver till the Society rofe, without any fenfible akerar 
tion : whence it was judged, that it would live a confiderable time longer before it 
was ltifled. 

Lt ember 26. At a meeting of the Council were prefent 

Mr. Henshaw, vice-prefident, in the chair. 

Sir John Hoskyns, Mr. Allen, 

Dr. Gale, Dr. Brown, 

Mr. Hill, Dr. Grew, 

Mr. Colwall, Mr. Hooke. 

It was ordered, that the treafurcr repay Mr. Hooke the five pounds paid by hint 
to Mr. Crawley for workmanlhip about the weather-clock; as alfohis falary for 
half a year ending at Chriftmas, voted by ballot. 

Dr. Grew was put in mind to procure the Mufeums for the library of the So>- 
ciety, according to the defire and direction of the prefident. 

It was ordered, that the treafurer give to Dr. Grew ten pounds as a gratuity for 
his fervice to- the Society as fecretary, voted by ballot : 

/ 

That the treafurerpay Mr. Wicks one year's falary ending at Chriftmas, 1677, 
voted by ballot r 

ThatDr. GREwhave liberty to borrow fuch of the natural ratifies in the repo- 
litory, as he lhall have occafion to deferibe; and that he leave a catalogue of the 
fame with Mr. Hunt, till he return them.;, which is to be within one week: 
voted by ballot : And 

That Mr. Hooke be defired for the future to keep the correfpondenfle of the 
Society ; and that the fame (hall be continued by the help of a fmall Journal of 
particulars read in the Society : that the laid Journals lhall not be font or 
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fold to any perfon but members of the Society, and to fuch as correfpond with 
Mr. Hooke by the Society’s dire&ions, and make confiderable returns to him for 
the Society’s ufe ; all which returns (hall be conftantly brought into the Society, 
-and read before them at the very next meeting after the recek thereof. And Mr. 
Hooks was defired to draw up a fpecimen of the faid Journal propounded by 
him againft the next meeting of the council : voted by ballot. 

A paper brought in by Dr. Gale, containing rules for the keeping of the li- 
brary, was read and approved ; as follows : 

“ Orders concerning the government of the Bibliotheca Norfolciana. 

“ 1. That the long gallery in Grelham College be the place for the library, if 
** it may be procured. 

“ 2. That an infeription in letters of gold be let up in ibme convenient place 
"** in honour of the bene/a&or. 

“ 3. That there be an exadt catalogue of all the books of the Bibliotheca Nor - 
“ folciana made apart, and alfo of all other books, which (hall accrue. 

“ 4. That for fecuring the books, and to hinder their being embezzled, no book 
“ (hall be lent out of the library to any perfon whatfoever. 

“ 5. That fuch perfon or perfons, as lhall delire to ule any book in the li- 
brary, (hall return it into the hands of the library-keeper entire and unhurt. 

** 6. That the library lhall be furveyed once in the year by a committee cholea 
by the council to the number of fix, any three of which to be a quorum." 

It was ordered, that Mr. Hooke do agree with Mr. Bradell about two rooms, 
which he defires of Dr. Pope’s lodgings but that he do not let them under Eve 
pounds per annul 9. ^ 

167I- , January 2. Sir Christopher Wren, vice-prefident, in the chair. 

Dr. Grew read a letter in Latin tohimfelf from Christian Mentzeliits, coun- 
fellor and archiater to the eledtor of Brandenburg, dated at Berlin, 31ft July, i678 b , 
expreffing his kind acceptance of the offer, which had been made him of holding 
correfpondence with the fecretary of the Society, and his defire of continuing it, 
as he had formerly begun it with Mr. Oldenburg j and more efpecially concern- 
ing fuch inquiries, as he had with great delight been much employed in, the na- 
ture, qualities, and fpecies of vegetables. In the poftfeript of this letter, he makes 
mention of the eighth year of the Ephemerides Natura Curioforum at Breflaw, 
wherein was inferted a tranflation of Dr. Grew’s Anatomy of Vegetables : and that 

* Letter-book, vol. viii. p. 56. 
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Jacobus Baeynius of Dantzick had that year publifhed Centuria Plant arum rcri- 
orum y pr<efertim ex promontorio Capitis Botue Spei defumptarum , cum figuris ccnc'.s fum- 
tna arte ad vivum incifis , in folio. 

Dr. Grew read likewife a letter to himfelf from E. Leichner, dated at Erfurt, 
j 5th November, 1678% containing an inquiry after fome things, which he had 
formerly fent, and received no anfwer about j and alfoa printed half fheit, intitled, 
D. E. Leichneri excerpt a Diatypcjh iraRatus de Pfofico-Medica /. Inahfi , in duos at- ■ 
Jlinfti libros: by which he hoped, that natural philofophy and phyfic might ob- 
tain its utmoft felicity. 

The minutes of the laft meeting of December 19. being read, on the mention 
of the barley, that produced fuch great increafe, Mr. Hbnshaw remarked, that 
there was a triticum multiplex firft brought from Perfia, which would yield two 
thoufand for one. This was feconded by Sir John Hoskyns, who obferved, that 
it would do the fame in any other plant, he having found it upon trial to fucceed. 
He added, that the (talk of it was not hollow like other wheat, but folid ; and that 
it was much preyed on by birds. 

Upon the mention of pearls, Mr. Henshaw obferved, that they were often 
found in frelh-water as well as in fait, viz. in a fort of horfe-mufcles found in 
rivers. 

Upon a difeourfe about fand gold. Sir Christopher Wren remarked, that the 
figure thereof for the mod part was fhaped like * * or falts of regular flat fidcs 

and angles ; and that it was feldom found like fmall particles of a melted metal : 
that he had feen bags of thefe fands, the moll part of which were thus fhaped, and 
yet very pure gold. 

Dr. Plot, upon the difeourfe of barley, made mention of a certain fort of 
barley called Patney barley, from a place of that name in Wiltlhire. This barley, 
he conceived, would be of great ufe in cold countries, by reafon that it will be 
thoroughly ripe in nine or ten weeks from the time of its^bwing ; and confe- 
quently come within the limits of the fhorted fummer. Of this he had given 
an account in his Natural Hijlory of Oxford/hire. By others it was called rare ripe 
barley. 

Mr. Hooke gave an account of the experiments, that had been fhewn at the 
lad meeting, and the defign of them, and of the time and manner requifite for 
the completing fuch experiments : and he defired, that there might be a commit- 
tee appointed for the making fuch trials, as could not be made within the time of 
the fitting of the Society, fince many experiments could not be made within l’o 
fhort a fpace. 

Dr. Plot left with the Society a printed lheet of his inquiries, made in order 

e Letter-book, vol. viii. p. C6. 
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to the writing of the natural hiftory of all parts of England. This he did with a 
defire, that it might be perufed by the members, and fuch alterations made there- 
in, as they lhould fee reafonable. 

Mr*. Hooke (hewed an experiment with gun-powder, in order to examine whe- 
ther the burning thereof conlumes or produces more air. And upon trial thereof 
it was found, that 4 

i 

January 9. The prefident, with Sir John Lowther, Mr. Henshaw,. Mr. 
Thynne, and feveral others, went up into Mr. Hooke’s turret, to fee the farther 
progrels, which had been made in the clock contrived by Mr. Hooke for keeping 
an account of the feveral variations of the weather; which was well approved of 
by them. 

The prefident took the chair. 

The minutes of the laft meeting of January 2. were read; whereupon men- 
tion was made by the prefident of continuing and promoting correfpondence with* 
foreign parts ; and it was defired, that the propofal made by Mr. Hooke (hould 
be farther confidered of by the council, in order to the promoting of that de- 
fign. 

Upon the mention of gold -powder, &c. Mr. Henshaw farther obferved, that 
all gold, that was not found in rivers, was found imbodied in very hard (bones, 
and fo feemed to be generated in them. And that fuch, as was found in rivers, 
was for the moft part found in fuch parts of them, where they made any confider- 
able bend or turning or eddy. 

The quefiicn concerning the figure of duff or fand-gold was farther debated ; 
and it remaining yet a doubt, whether it was found fo figured, as had been fuppofed 1 
of regular figures, it was defired, that Mr. Hooke (hould endeavour to get a fight 
of fome duft gold, and examine the fame with care, to fee and deferibe the moft 
ufiial figures thereof. 

On a difeourfe concerning the mineral of copper, Sir John Lowther related,, 
that there was a fort of mineral found in Cumberland, which feemed to be a 
very rich copper ore; but that having fent the fame to be tried at London, it was 
found to burn and flame all away like brimftone, and to yield no copper at all. 

Mr. Hooke remarked, that this might probably happen from the mixture and 
union of fome falts and fulphurs with the metal ; and that if they were not by 
fome other artifice feparated from the metal before the fame come to be tried by 
the violence of the fire, without fuch artifice or mixture, the fulphur and faits 
would carry away the metal of the copper, and never buffer it to melt or feparate 
from them into a body. For confirmation of this he alledged, that he knew a way 
to make even the body of common copper commix again with fuch heterogene- 

d This minute was not completed. 
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ous bodies, and being put into a (ire to fly all away, and burn almoft like common 
brim (tone ; which copper fo ordered might yet be again reduced fo as to melt, 
and not fly away at all. 

Mr. Henshaw related a way of making a brimftone out of copper. • 

Sir John Lowther gave a defcription of ’the copper-mines. 

Mr. Hooke gave an account of the defign of the experiment about refpira- 
tion, and moved, that there might be a committee appointed of the phyficians 
and fuch other members of the Society, as defired to be farther fatisfled concerning 
that inquiry, in order to make that experiment on fome other day than that 
of the meeting of the Society, fince that experiment could not be tried within 
the time of meeting : and he proofed it as a very defirable thing for the pro- 
moting the ends of the Society, that the committee formerly appointed for the 
trial and examination of feveral matters might be revived. 

Hereupon a committee was appointed to make trial of this experiment of ref- 
piration, confiding of Dr. Croune, Dr. Mapletoft, Dr. Allen, Mr. Hill, 
and fuch others of the Society, as fhould defire to be prefent at it. 

Upon this a difeourfe arofe about refpiration. 

Dr. Croune was of opinion, that the fleams from the breath and body were 
the occafion of the death of fuch animals, as were inclofed in a veflel. Mr. 
Hooke obje&ed, that if this were fo, then an animal included in condenfed air 
would be ftified by thofe fleams fooner than one included in a vefifel, out of 
which a part of the air was exhauded •, whereas the quite contrary appeared 
by experiment. He added, that he rather conceived it to proceed from the fa- 
tiating of the diffolving part of the air, and fo making the remaining part effete 
and ufelefs for maintaining the life of animals, which feemed to have much 
die fame nature with flame and fire, fince the fame effects feemed to happen to 
it. Hereupon Mr. Henshaw mentioned the experiment, that had been formerly 
given to the Society ; which the prefident defired be again fhewn at the next 
meeting, 

January 1 6. The prefident in the chair. 

The minutes of the lafl meeting being read, the prefident took occafion to pro- 
pound it as a matter defirable, that an account fhould be procured of the obfer- 
vations made of the quarters of the wind in the feveral parts of the kingdom ; 
of which the Letters from feveral parts gave an account. 

He alfo inquired, whether Dr. Goad e had perfected his theory of predicting 
the quarter and ilrength of the winds from aflronomy. To which Sir Jonas 
Moore anfwered, that Mr. Flamstead had examined feveral of Dr. Goad’s 

* John Goad, M. A . mailer of Merchant-Taylors fchool in London. His Mnmtteorolozia was 
jpublifhed in i6Sj5. 
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prediAions, {but had not found one of them true. But Mr. Henshaw had 
examined them continually for about two years about a month fince, and had 
found not above one of four falfe. 

The prefident then inquired, why the Society did not receive fome account-from 
Mr. Flamstead : to which Sir Jonas Moore anfwered, that he would within 
a fortnight be ready to produce a book of his obfervations. 

It was likewile inquired what was become of the inftruments of the Society, 
that had been carried to Greenwich ; and it was defired, that they might be 
returned to the repofitory, in order that they might be ready for the ufe of the 
Society. 

The prefident inquired of Sir Jonas Moore concerning an experiment, which 
he had been informed of, viz. of the throwing a copper farthing into a liquor, 
which being * * would prove good gold d . 

Mr. Henshaw fuppofed, that it might be done fomewbat after the manner of • 
precipitating filver out of iE. upon copper-plates. 

Mr. Hooke mentioned another experiment fomewhat like it, whereby iron 
was faid to be turned into copper : and Mr. Henshaw mentioned the chains 
faid to be turned from iron into copper by the mineral waters in Hungary 
brought from thence by Dr. Brown. 

Mr. Evelyn related, that fait of filver being diffolved in water might by 
mercury put into that water, then evaporating it, and expelling the lediment, be 
reduced to filver again. 

Hereupon Mr. Henshaw related, that the duke of Buckingham had a method 
of making mercury, which would grow hot by difiolving gohd. Dr. Croons 
added, that Mr. Boyle had done tbe fame thing ; but had faid, that the experi- 
ment of making this mercury did not always fucceed. 

Mr. Henshaw related a -like experiment of augmenting gold made by Dr. 
Kuffler % which was made by an aquafortis made by the help of land takefc 
out of the ballad; of a fiiip ; which experiment being tried with other -fand he 
found not to fucceed. 

Mr. Henshaw farther gave an account of the manner, how Dr. Kuffler 
hatched chickens by the help of furnaces, the procefs of which he had feen •, 
which was, that the do&or had a wire* grate placed over a balneum at a foot 
diftance with a cover over, pulled up by a pulley j in which grate he fet the 
eggs, and fo turned them every day for eighteen days together : then be laid 

4 Sir Jonas Mg ore’s anfwer to this qix&oo is *0t kfertvd in the Journal, v«l. vi. p. 151. 

* la tUe minutes it is by miitake Krjfler, 
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them on a hair-cloth in a ftove near the afh-hole, where they hatched themfelves 
with their own bills in which ftove he kept them for three days, till they 
could feed themfelves, which was when the yolk was confumed in their bellies. 
He added, that in Egypt they do this with camels dung. 

Sir Jonas Moore remarked, that Sir Christopher IIeydon together with 
Dr e u ell long fince in tire Minories hatched feveral hundred eggs j but mentioned 
not the way-, but that it had this efteft, that moll of the chickens produced 
that way were lame and dele dive in fome part or other. 

He added, that Drebell had an art, by which he could produce a fly in 
an hour’s time any where. 

Dr. Croune related his ownobfervations made with the eggs of a pullet, which, 
he was allured, had never been trod by a cock, and yet laid live- or fix eggs 
in a week. This he was allured of, as having kept the pullet in a coop from 
the time it was hatched, and never fullered any cock to come near her. Thefe 
eggs being fet under a hen proved addle and effete ; but being examined by 
him before they were fitten upon, he found the cicatricula as in other eggs, and 
the body of a chicken formed in the cicatricula. Hereupon the doftor was de- 
fired to profecute this experiment yet farther, and to examine the cicatricula with 
a. microlcope, and to Ihew it to the Society. 

Sir John Lowthe'r promifed to procure fome of the copperas ore, in order to 
its being examined by Mr. Hooke. 

' He defired to be informed of the nature of the Swedilh * * and what quanr 
tity of copper it contained, and how it was fmelted. 

Sir John Hoskyns remarked, that Glauber had Ihewn the way how to ex- 
tratt a metal out of the pyrites. 

Upon a difeourfe concerning the ways of making fait, Mr. Hooke related, 
that he had been newly informed by a doctor, who had lived in Ireland, that he 
had falt-works in the north-weft parts of Ireland, where he boiled up the fea- 
water into fait in iron-pans by the help of turf or peat to great profit or ad- 
vantage. 

Sir Jonas Moore obferved concerning peat-pits dug in the fens, that they will 
in a lhort time fill again with good peat fit to be dug. 

Sir John Hoskyns related, that he had obferved the fame thing in Bedford Hi ire. 

Sir Jonas Moore mentioned, that, there was at the top of Pendle-hill in Lan- 
cafhire a plain about a quarter of a mile over, which being dug to the depth of 
about five or fix feet, is found to contain great numbers of foffile-trees, fuppofed 
to be fir. 

He 


igtti: by 


Google 



i6 7 T-] ROYAL SOCIETY OF LONDON. 457 

He added, that this hill was a great receptacle of waters j and that there had 
had been feveral times obfetved great gulhings out of water from the fides of icj 
which had happened at feveral times at the diftance of about thirty years. 

At the top of this hill grows the cloud berry no where elfe found. 

Dr. Croune mentioned fome fuch kind of obfervation of the fprings about 
Eplom, which once in about feven years were obferved to rife and overflow the 
grounds and cellars thereabouts. 

Mr. Evelyn upon this occafion mentioned an inftance of a hill, that was hol- 
low underneath, ahd fo rnuft have a great receptacle of water •, the river Mole 
finking under it on one fide, and rifing out again on the other. This was Box- 
hill near Darking irt Surrey, under which the Mole pafies. 

Mr. Henshaw obferved, that the river Guadiana in Spain is much of the fame 
nature. 

j . 

Mr. HoOke fliewed the experiment of putting fire into a tin box, and thetfe 
keeping it blowed on with bellows, till it appears to have quite loft its burning 
and fhWing : then- admitting frelh air into the fame, and blowing it with the fame 
bellows, it prefently rekindled and burned and fhined as before. This was thrice 
repeated to the fatisfadtion of the members prefent. But that fome farther proof 
of his theory might be examined, he was defired to Ihew fome other experiment 
of ' this haturt at the next meeting. : 

. I : I : . 

Dfi CroO-ne read a -letter '■ of his to Borelli, to invite him to fend over his 
‘difcoiirfe De motu animalium , fince the Society would endeavour to procure it to be 
well printed here. The dodtor was thanked by the Society for this letter, and 
defired to fend it as foon as poflible. 

Mr. Hooke fbewed a fecorid experiment, which was the flame of a candle lb 
placed between the eye and a concave metalline fpeculum, that the air, which 
incompaffed the faid flame, by dilfolving the parts of it into itfelf, became of a 
different nature and different refradtion from that, which was not fatiated by the 
faid diffolution. 

This was plainly feen by the prefident and divers others of the members pre- 
fent to their fatisfadtion. 

- January 23. At a meeting of the Council were prefenr, 

Sir Jonas Moore, 

Sir John Hoskyns, 

Mr. Hill, 

Dr. Gale, 

Vol. III. 


Dr. Mapletoft, 

Dr. Crocne, 

Mr. Haak, 

Mr. Creed. 
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It was ordered, that Mr. Hill do take care to coIle< 9 : the arrears due from 
the priory of Lewes, and employ whom he fhall think fit for the collecting 
thereof : And, 


That the paper brought in by Sir John Hoskyns, and here perufed and 
amended, be forthwith fairly ingrofled in parchment, and the inftrument fealed 
and carried to the prefident. 

At a meeting of the Society on the fame day, the prefident in the chair. 

The minutes of the laft meeting being read gave occafion to inquire farther 
of Sir Jonas Moore concerning Mr. Flamstead’s obfervations : to which he 
anfwered, that a quantity of them were ready for the prefs i but the bookfellers 
were unwilling to undertake the printing of them : whereupon Mr. Hooke was 
defired to fpeak with Mr. Martvn 1 concerning it. 

Sir Jonas Moore likewife gave farther account, that Mr. Flamstead and 
Mr. Halley had newly made fome obfervations in order to find out the paral- 
lax of Mars now achronical and retrogade •, and that he had found from examin- 
ing the obfervations by calculation, that the parallax of the fun would not be 
more than 30' nor lefs than 1 1 ' ; which he conceived was much nearer than any 
perfon had hitherto certainly obierved it. 

Upon the mentioning the turning copper into gold by a liquor, Mr. Povey 
related, that Sir Thom as Williams had told him, that he had cut a copper 
farthing in two, and throwing into the liquor, it was diflolved by it ; and that 
upon evaporating the liquor, and expelling the remainder, he had found the fame 
weight of the farthing in good gold. He added, that Mr. Slincesby fuppofed 
it to arife from the copper’s precipitating the gold, that had been formerly taken 
up by the liquor. 

The prefident related, that his majefty had lately received a letter from Vienna, 
wherein were inclofed fome curiofities relating to the way of making gold, con- 
veyed by Mr. Schroter. 

Upon an occafional difcourfe about teeth Mr. Henshaw mentioned a relation, 
which he had met with, of artificially fetting in new teeth in the place of old ones 
plucked out ; adding, that it was obferved, that if the new ones were prefently 
inferred, as foon as the old ones were drawn out of the jaw bone, the gums would 
coalefce and inclofe the teeth as firmly almoft, as if they were the natural. He 
added, that one Monf. du Pont upon drawing out a wrong tooth, and finding 
His miftake, had prefently clapt it into its place, and doled the gum, which 
thereupon remained as fixed, as if it had not been drawn. 


He gave alfo a relation of a young lady, whofe teeth being much rotted by 


f The Society’s printer. 
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eating fweet meats, were drawn out, and the teeth of a young boy being fet in 
their place had fixed there, and grown very well. This was done by Mr. Gos- 
ling here. 

Upon a farther query concerning chickens produced by ftoves, whether they 
would be fruitful and produce eggs and chickens as others, that were hatched the 
natural way, Mr. Henshaw affirmed, that they were abfolutely as fruitful in 
thofe refpects as the others. 

Hereupon was occafioned a difcourfe about fpontaneous generation. Mr. 
Hooke related, that he had been informed by Mr. Wylde, that he could order 
earth fo, as that without fetting or putting any peafe at all into it, it ffiould pro- 
duce peafe: as alfo that the fame Mr. Wylde had told him, that Monf. le Fe- 
bure, the king’s chemift, had allured him, that he having thrown out on a 
dunghill a pretty large quantity of the caput mortuum of fennel feeds, from 
which he had extradted the oil by diftillation, had obferved the following year, 
that the whole dunghill was overgrown with young fennel, as if it had been fowecl 
with fennel-feeds : concerning which it was conjectured, that the fweepings of 
the laboratory, which were thrown to the fame place, were more probably the 
caufe of this great fruitfulnefs. 

Upon a difcourfe about the ftrength of fait, it was conceived, that fea-falt was 
much ftronger than fait made by boiling, by reafon that the extraordinary heat 
of the fire makes a confiderable part of the fait rife in fumes ; whereas the natural 
heat of the fun on that, which is made abroad, is not powerful enough to pro- 
duce the like effedt. 

Sir John Lowther added, that fpring waters are much ftronger than the fea- 
water ; fo that they commonly yield a fourteenth part of fait, fometimes an 
eighth > whereas fea-water yields not above a two and fortieth part. He farther 
obferved, that the lord Lumley’s fait was accounted the belt. 

There was likewife a difcourfe about making falt-water frefh by filtration ; 
and the opinion was, that no filtration through fand, earth, or the like, would 
make falt-water frelh. 

Sir John Lowther mentioned, that at the * * they faved the draining of the 
fait, and found, that that would very much contribute to the making of more 
laic by putting it to the brine, that was to be boiled : but on the other hand 
thofe, who made fait out of fea-water, ufually threw it away, as fuppofing, that 
it hindered the producing fait in the next boiling. 

Mr. Hooke obferved, that the draining of fait from lea-water was ufually 
very bitter and red, and was for the molt part thrown away j only fome of it 
was ufed for the waffiing the fores of Iheep and cattle, as being a great drier : 
and he farther conceived, that it was made by a difiolution of the iron boiler, and 
therefore might be of another nature. 

N n n 2 Mt. 
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Mr. Povey obferved, that Sir Robert Howard had acquainted him, that in 
his part of a lalt-work there was a fubterraneous falt-river. 

Mr. Hooke fiiewed his experiments •, the firft of which was the fetting a chaf- 
ing-difh of coals into the box, and fullering it to flay there till it went out, and 
ccafed to fliine : then by a hole at the top letting down into the air of the box 
a wax-candle, it would prefently be extingui(hed, as if it were dipt in water 5 and 
that as foon as ever the air came to touch the flame of the candle. But that 
air being changed, and frelh air admitted into the box, the coals began to fliine 
afrelh, and the candle let down into the box continued to burn and Ihine as in 
the open air. 

His feco'nd experiment was by putting in a box filled with lighted coals burn- 
ing clear, when the air had been fatiated, as abovementioned, by the coals, which 
had been fet into it : which coals prefently ceafed to burn, and looked as if they 
had been quite extindl j which very coals, as foon as ever the frefli air was ad- 
mitted, prefently began to fhine and burn as before. 

The experiments for the next meeting were to profecute this theory of Mr. 
Hooke, that air is a menftruum, that difiolves all fulphureous bodies by burning, 
and that without air no fuch diflolution would follow, though the heat applied 
were as great. 

January 30. Being the ^nniverfary fall for the death of king Charles I. the 
Society did not meet. 

February 6 . The prefident in the chair. 

This meeting began with a difcourfe about the barometer and prefliire of the 
atmofphere, concerning which it was debated, what might be the reafon, why the 
air fhould prefs lefs in rainy than in dry weather. Mr. Hooke fuppofed, that it 
might proceed from this, that the air at fuch time, as it is heavy, takes up more 
of the heavy parts of other bpdies, and keeps them fufpended •, whereas in moifl: 
and ftormy weather the air being of another nature could not be charged with 
fuch vapours. 

There was alio a difcourfe about what was fit to be publilhed of the 'Tranfaftions 
of the Society g , and in what manner •, but the determination of that matter was 
referred to the council. 

The minutes of the meeting of 23 January were read •, whereupon there were 
fome other things added about drawing out and fetting in teeth artificially. 

g They had been c!i {continued from June, 1677, ton 0 142, for the months of December 1 678 ard 
n° 136, upon Mr. Oldenburg’s death, till Ja- January and February 167-®- : after which they 
nuary 167J-, when Dr. Grew refumed the pub- were intermitted till January 168-J. 
lication of them, and continued it from n° 137 

8 Sir 
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Sir John Hoskyns cited Malpighi for aflerting, that teeth continually grow ; 
that they have feveral coats or fliells like teftaceous fubftances ; and that the out- 
ward coats wear off and wear out with ufing. 

Mr. Henshaw mentioned Monf. du Pont’s papers, which were in the hands 
of Mr. Evelyn, about the way of fetting in new teeth artificially. He remarked, 
that fea-horfe teeth afforded the beft fubftance to make artificial teeth of: that 
thefe artificial teeth will ffink in a little time, if they be not taken out of the 
gums and cleanfed : that they would alfo in time grow yellow and black : that 
the hard coat of teeth by rubbing will be worn out : and that thereupon the reft 
of the tooth fuddenly decays. 

About the nourilhing of teeth Mr. Arderne quoted * * opinion, that they 
are nourifhed by the fuccus nutritius from the nerve. 

Upon reviving the difcourfe about making fea water freffi by filtration and 
diftillation, it was generally concluded, that the frelh water of fprings proceeds 
either from the rain, dew, or condenfation of the moift air on the tops of hills. 

Monf. Span Heim was elected. 

Thomas Sheridan, Efqj was alfo eleCtetf. 

Sir William Waller was propofed candidate by the prefident and the earl 
of Aylefbury. 

Mr. Hooke lhewed two experiments in order to illuftrate his theory about fire. 

The firft was the letting down a lighted wax candle into a glafs of air, which 
about ten days before had been fatiated by a vefiel of live coals put into it, and 
fuffered to remain till they were quite extinCt : at which time the veflel was clofely 
flopped up, and had been kept fo ever fince. The effeCt of which was, that 
the candle put into it continued to burn a confiderable time, as if it had been 
freffi air. It was conjectured, that upon the condenfation of the air upon cool- 
ing after the coals were gone out, the frefh air had made its way into the glafs, 
and fo refreffied the air, and made it fit for burning. Others fuppofed, that the 
air might have recovered i;s former nitrous quality by letting fall thofe parts of 
the coals, which it had formerly difiolved. It was defircd, that this fhould be 
farther and more carefully profecuted. 

The fecond experiment was to fhew, that a coal, though kept in a very great 
heat, would not be confumed or burnt, unlefs there were an accefs of frefh air. 
There was a charcoal included in a cylinder of glafs, and fo perfectly fealed up - 
hermetically : then this glafs was put into a chafing difli of live coals, and fuffered 
to lie there a confiderable time in a heat great enough to melt the glafs, fo that 
the glafs fhaped itfelf into the form of the coal : notwithstanding which the coal 
remained unconfumed, and manifefted the neceffity of air for making an aCtual fire. 

The 
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The experiments for the next meeting were to be fuch, as Ihould farther de- 
monftrace the former theory. 

February 13. Mr. Hensaaw, vice-prefident, in the chair. 

Upon reading the minutes of the laft meeting the Society again entered upon 
the debate concerning the caufes and reafon of the motion of the mercury in the 
barometer : and it was conceived, that it proceeded from the gravitation of the 
air, which at feme times prefied more and at other times lefs. This variety of 
preflure was conceived to proceed from two caufts ; the one, that the air at fuch 
time, as the quickfilver rofe higher, had a new acceflion of air at the top thereof, 
which caufed it to have a greater hight, and confequently a greater preflure. And 
the other was, that there were new acceflions to the air from the earth, which 
made the fame hight of air have different gravitation, and confequently different 
preflure •, the former being explained by a cylinder of the air of the greater alti- 
tude, whofe parts continued of the fame gravitation ; the other by a cylinder of 
the air of the fame or poflibly lefs altitude, but the parts thereof of greater gra- 
vity and more denfe. This was farther explained by fhewing, that the heat and 
cold working upon the fame quantity of the air, though it would make the 
fame cylinder of a greater and a lefs altitude, according as the heat expanded it, 
and the cold contradted it ; yet would not at all alter the preflure thereof, there 
being in both the fame quantity of gravitating parts. 

Mr. Henshaw moved, that the fubftanceof this difeourfe might be drawn up* 
and that the whole theory might be fully explained, as foon as poffible ; the ba- 
rometer being become an inftrument of general ufe, and the caufes and reafons 
thereof very commonly debated amongft the learned. 

Sir Jonas Moore obferved, that the barometer at Tangier had for near a year 
very little alteration, but continued always much about the fame hight. 

Previous to the experiment there was much difeourfe upon thofe of the laft 
meeting concerning the caufe of fire, and it was generally concluded, that the 
laid experiments farther explained and illuftrated the theory of fire by the air’s 
confuming, diflolving, or corroding the burning body. 

Mr. Sheridan was admitted ; as was alfoMr. Flamstead, who had been fdr- 
merly ele&ed h . 

Mr. Hooke Ihewed an experiment, which he had mentioned at the laft meet- 
ing ; the defign of which yas to fee, whether a coal heated to a degree fufficient 
to melt the glafs, that included it, would by that violence of heat be confumed 
or made to fhine and give light. To this end a piece of charcoal was included 
in a urinal glafs fo ordered by the means of wires, that the charcoal remained in 
the middle of the beily of the urinal without touching either the fides or bottom. 

February $, 167;. 

Then 
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Then this urinal was placed upon a chafing-difh of clear burning coals, and fo 
fuffered to Hand till the belly of the glafs was red hot; at which time the mouth 
of the urinal was clofe flopped with clay. Then the coals in the chafing-difh were 
blowed upon very quick with bellows, whereby the lower parts of the urinal 
melted, and were thruft inwards by the coals, on which it flood : notwithflanding 
which great heat the coal in the middle of the glafs did not burn or fhine, or at 
all feem to confume, till by taking off the clay, that flopped the mouth, and blow- 
ing in frefh air with the bellows into the body of the glafs, the fhining, burning, 
and diffolution of the coal plainly appeared : and that coal, which before in a 
much greater heat had remained black, as if cold, now in a much lefs heat grew 
all over red, lighted, and prefently after the white afhes covered its furface : 
which was judged an evident fign, that the heat of a fire, though exceedingly hot, 
was not able to burn a combuftible body without air ; and that the air was the 
body, that wrought the effect upon the combuftible body. 

Mr. Georoe Ent prefented to the Society for their library a book newly pub- 
lifhed by his father Sir George Ent, in anfwer to a difeourfe of Dr. Thruston 
about refpiration *. 

February 20. Mr. Henshaw, vice-prefident, in the chair. 

The minutes of the laft meeting of the 13th being read gave occafion to 
difeourfe farther concerning the theory of the barometer, from what caufes the 
alteration thereof might proceed. 

Some were of opinion, that the caufe thereof might proceed from the extra- 
ordinary hight of the air only ebbing and flowing as it were like a tide, but with 
unconftant motions. 

Mr. Hooke was of opinion, that to this was to be joined the particular and fpe- 
cific gravity of the body of the air, as being charged fometimes with heavier, 
fometimes with lighter vapours or bodies diflolved into it, or taken up by it. 
He farther explained how different hights might produce the fame preffure, pro- 
vided there were the fame quantity of gravitating within the fame cylinder : and 
he inflanced, that a cylinder of the fame air rarified into greater hight in fummer 
could have no more preffure, than when in the winter time it is condenfed into a 
much fhorter. Farther to elucidate his theory of it he added, that he would at 
the next meeting produce fome experiments. 

Sir Jonas Moore acquainted the Society, that he had by him fome papers of 
Mr. Townley’s obfervations on that fubjed ; as alfo fome late obfervations of 
Mr. Flamstead •, and that he would produce them at the next meeting. 

It was defired, that the experiments formerly propounded by Mr. Hooke to 

1 Dr.'GEO* CE Ent’s book was printed at Lon- Jive /nimadverjiones in Malachite Tlr'Jhni, M. D. 
dOB in 8vo. under the title of ANTIAIATPI3H, Diatribam de RJfirationi ufufrimarit. 

be' 
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be tried at the column on Fifh-ftreet-hill might be anew prepared : and in order 
thereunto Mr. Hooke was defired to provide convenient glafles and ether conve- 
niences for the perfecting that trial : and that then the trial might be made agiin 
with all the care and exact uefs neceflary. 

Hereupon it was queried, how this experiment of the different preffure of the 
atmofphere came firli to be thought of; and it was related, that it was fil'd pro- 
pounded by Sir Christopher W ren 1 , in order to examine Monf. desCartes’s 
hypothefis, whether the puffing by of the body of the moon preffes upon the 
air, and confequently alfo upon the body of the water : and that the lirft trial 
thereof was made at Mr. Bovle’s chamber in Oxford. 

Mr. H.enshaw defired, that Mr. Hooke would again fhew this experiment, 
which he had formerly produced, in order to explain his hypothefis of the rea- 
fort of the alteration of the preffure of the atmofphere. 

Dr. Grew defired, that the hypothefis, which he had formerly produced to 
the Society, might be confidercd of-, for that he conceived that alone to be fufficieqt 
to explain the whole theory. The fubftance of it was, that the preffure of the 
air proceeds from the falts, that are diffolved into the air : that thefe falts, when 
they are diffolved, take lefs room •, and fo the air becomes lefs pent and crowded 
together, and confequently preffes lefs : but when the falts are undiffolved, they 
take more room, and fo croud the air more, and make it prefs more upon the 
itagnant quickfilver. 

Dr. Croune explained; alfo his hypothefis of this phaenomenon, which was 
to, this effe& k : 

It was thought very defirable, that queries fhould be made concerning the 
different gravitation and preffure of the atmofphere in feveral parts of the earth, 
that by the comparing thefe together the theory might be thereby com pleated. . 

Mr. Halley affirmed, that he had made observations of the hight of the 
mercury in the barometer at St. Helena and that he had found the hight thereof 
but twenty-feven inches at the top of the hill, when it was twenty-nine inches at 
the bottom near the water-fide. 

Mr. Edward Tyson 1 was propofed candidate by Mr. Hooke, as being very 
curious in anatomy, and one who would be very ufeful to the Society in produc- 
ing obfervations, of that kind. 

Upop reading the account of the experiments fhewn at the laft meeting for 
explaining the hypothefis of fire, and particularly that of the faltpetre. Sir Jo- 
nas Moore was very defirous tq know by what means he might certainly find • 
what quantity of faltpetre any gunpowder, which he was to examine, contained. 

k This minute is left thus imperfedL 1 He was. then M. A. and afterwards M. D. 

And 
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And he received for anfwer, that he might eafily be refofved in that inquiry, if 
he took a certain quantity of the powder, which he defigned to examine, and 
fteeped it in fo much water, as would diflolve all the faltpetre contained in the 
powder ; then filtred the water through cap-paper, and gently evaporated the 
folution in a broad glafs vefiel ; for by the remaining fait after evaporation he 
would eafily know what quantity of it each pound or barrel of gun- powder 
contained. 

He remarked, that there was great difference in the goodnefs of fcveral falt- 
petres : that the Dutch petre would wafie but four pounds in the hundred ; but 
that Englifh petre would wafte eighteen. 

Sir William Waller was unanimoufiy ele£ted. 

Mr. Hooke produced two experiments in order to make his theory of fire 
more evident. 


The firft was a charcoal weighing an hundred and twenty-eight grains put into 
a box of iron with fand enough to fill the cavity of the box not filled by the 
charcoal, and therein fcrewed up very clofe by an iion fcrew-pin. Then it was 
put into' the fire, and there for the ipace of two hours kept very hot, viz. of a 
bright red hoe. After which the iron was taken out of the fire and fuffered to 
cool ; then opened ; and the coal being taken out and weighed, was found to 
have loft but a grain and half of its weight ; which was attributed to the moifture, 
that might be in the faid coal when put in. It was farther remarkable, that the 
fhape of the out-fide of the coal was not altered, nor any way confumed. 


The fecond experiment was the letting of a crucible full of nitre in a very hot 
fire ; in which it was made red-hot, and the petre was found not to burn till a 
fulphureous fubftance was put into it, fuch as wood, coal, brimftone, or the like, 
upon the injefting of any of which there were prefently produced a fire and 
flame, by which thofe fubftances were confumed. Whence Mr. Hooke argued, 
that the nitrous part of the petre was that, which corroded the fulphureous body, 
and thereby the alcalizate fait of the petre was left behind, and augmented by 
parts of the coal taken into itfelf. 


February 27. At a meeting of the Council were prefent 

Mr. Henshaw, vice-prefident, in the chair. 

Sir John Hoskvns, Dr. Mapletoft, 

Mr. Hill, Dr. Croune, 

Dr. Gale. Dr. Browne, 

Mr. Allen, Mr. Creed, 

Dr. Grew, Mr. Hooke. 


It was ordered, that Mr. Colwall be defired to fpeak with Mr. Cheney con- 
cerning Chelfea-College, and to know from him what farther intentions he has 
concerning that intereft. 

Vol. III. ' Ooo The 
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The duty and obligation of the library-keeper was agreed upon under the fol- 
lowing heads : 

it. The library-keeper Iball attend two days in the week, viz. on Tuefday 
and Thurfday i on Tuefday from nine to twelve •, and on Thurfday from nine to 
twelve ; and in the afternoon from two till the prefident takes the chair. 

2. He (hall not lend out any book without an order of the council, or the 
prefident or vice-prefider.t in the chair. 

3. That he fhall make a perfed catalogue of the printed and manufcript books 
after the moft ufual method. 

4'. That he (ball ufe no fire nor candle in the library.- 

5. He Iball be provided always of pen, ink, and paper. 

6. He Iball give fuch fecurity to the Society for the keeping of the books, as 

the council Iball accept of. - 

• It was ordered, that Mr. Hooke have time till the Thurfday following to con- 
fider of thefe propofals, in order to return his final anfwer : And, 

That upon his refufal Mr. Perry “ have the offer of keeping the library. 

At a meeting of the Society on the fame day* 

The minutes of February 20 being read gave occafion of difeourfing farther 
about the hypothefis, by which the phenomena of the barometer might be ex- 
plained : and particularly, whether vapours afeending or rain defeending through 
the air charge the prelfure of the air beneath them with their whole weight. 

Upon the mention of faltpetre. Sir John IIoskyns related the manner of 
making it in the Eaft Indies to be thus : the inhabitants of the bay of Bengal 
dig fma’l trenches in the earth ; which being filled with water is impregnated with 
nitrous particles, which being fuffered to evaporate in the fun till all the moifture 
be exhaled, there will be found about the bottom and fides of the trench much 
faltpetre, which they rake together, and fo keep them: and that much was fcraped 
off from old walls. 

Mr. Henshaw obferved, that in raking this nitrous fait after this manner, they- 
rake together with the pure fait great quantities of the drofs and earth, which are 
ufually fold with it: that there was fome of this refined in India ; but that for the 
moft part it was brought unrefined •, and that it was refined in England by the 
help of fome alcalizate falts. Mr. Henshaw was of opinion, that faltpetre of 
itfelf contains no alcali, but that it was produced by fire. 

“ William Per ry, M. A. and F. R. S. 

Mr. 


Digitized by LjOqq ie 



! 6;40 ROYAL SOCIETY OF LONDON. 467 

Mr. Hooke mentioned the way of making faltpetre with fpirit of nitre and 
alcali fait mixed, whereby it appeared, that faltpetre might be compounded of an 
alcalizate and an acid fait mixed together, and fo coalescing into faltpetre. 

Mr. Henshaw affirmed, that there was a way, by which the whole body of 
fea- fait might be converted into an infipid water, viz. by heating of it very hot, 
and fuffering it to run per deUquium ; then heating the remainder, the whole body 
of fait will at laft be converted into infipid liquor, much after the manner, in 
which Dr. Dickenson had by long circulation converted the -£■«• °f die body of 
w ater into white earth. 

Hereupon was occafioned a difcourfe about the caufe of the faltnefs of the fea, 
fome being of opinion, that it proceeded only from the heat of the fun upon the 
fea in the Torrid Zone, though the greater part were of opinion, that it proceeded 
from the diflblution of the fait minerals of the earth, either at the bottom or 
Tides of the fea, or brought into it by fait fprings made by the rain waters 
palling through fait mines. 

Mr. Halley related two magnetical obfervations, which he had made in his 
voyage to Saint Helena : 

The firft was, that the dipping needle lay horizontal at about fifteen degrees 
on this fide of the Aiiquino&ial line : 

The fecond was, that northward of that place an iron being held perpendicular, 
the lower end would attratt the fouth pole, and fouthward of it the lower end 
attracted the north. 

The reafon of which Mr. Hooke fuppofed to be, becaufe the northern mag- 
netical pole (as he had formerly Ihewed at the Society from the examination of 
the variations obferved in captain James’s voyage to Hudfon’s Bay) was placed 
"beyond the pole of the earth towards our horizon, and not between the pole of 
the - earth and us, as Mr. Bond fuppofed; and becaufe the motion thereof was 
from weft to eaft contrary to what Mr. Bond fuppofed; which was, that it 
moved from eaft to weft : and becaufe that the laid pole was within the body of 
the earth, and not in the air, as Mr. Bond fuppofed. 

The experiment fhewed by Mr. Hooke was to Ihew, that vapours prefs only 
according to their own gravity, and not according to the fpace, which they take up 
in the atmofphere. This was done by a bladder blown up under water : but the con- 
sequences of it not being fo evident to fome of the members preferit, it was defired, 
that fome more convenient glaffes Ihould be prepared for it againft $he next meeting. 

March 6 . At a meeting of the Council were prefent 

Mr. Henshaw, vice-prefident, in the chair. 

Sir Theodore de Vaux, Dr. Mapletoft, 

Sir Jonas Moore, Mr. Hill, .1 

Dr. Croune, Mr. Haak. 1 

Dr. Grew, . ■ O 00 2 It 
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It was ordered, that Mr. Hooke (hall employ fuch perfon as he has propofed 
or the writing letters, as he lhall think fit. 

At a meeting of the Society on the fame day, Mr. Henshaw, vice-prefi- 
dent, in the chair. , ' 

The minutes of February 27, being read gave occafion of difcourfing farther 
of the nature of faltpetre. 

Mr. Henshaw was of opinion, that common nitre contains no alcalizate fait, 
till it is aftually produced in it by heat •, and that the heat alone without adual 
burning or inflammation would produce the fame quantity of alcalizate fait, as 
would be produced from it by the burning it with charcoal, fulphur, or the like. 

■Mr. Hooke conceived, that nitre from its manner of produ£tion might be. 
fuppofed to confift of two kinds of falts united together into one compofitum j the one 
a very volatile and aerial fait rarefied and flying in the air ; the other an earthy 
fixed and alcalizate fait mixed with the earth, by the union of which with one 
another they become ftridtly joined into one body, which xompofes a vitriolate 
fait. 

Obje&ions were made againft the fuppofition, that the fea receives its faltnefs 
from the parts of the earth contiguous to it: and it was faid, that there was 
known but one lake in the world, that yielded fait water, though it is moft 
probable, that, were that the caufe, there would be many more found to contain 
fait water. 

The manner of the dipping or inclination of the magnetical needle below the 
level was explained from the fuppofion of the magnetifm of the earth •, and the ' 
reafon was fhewn, why the dipping needle lies horizontal within the Atlantic 
Ocean at fifteen degrees of northern latitude. 

The experiment produced was to examine the gravitation of bodies mixed with 
the air, but not united perfectly with it. But Mr. Hunt the operator not being 
able to procure convenient glafies, it was not farther difcourfed of till the next 
meeting. 

A difcourfe was held about gunpowder, aurum fulminans, & pulvis fulminans., 

March 13. Mr. Henshaw, vice-preficUnt, in the chair. 

Monf. Spanheim was admitted fellow. 

The minutes of March 6th being read gave occafion to difcourfe farther about 
nitre, gun-powder, aurum fulminans & pulvis fulminans. And it was conjec- 
tured, that charcoal in gun-powder is of ufe chiefly upon the account of its con- 
: taining a good quantity of alcalizate fait, and not fo much on that of its being 

apt 
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apt to take fire ; fince it was oblerved, that pulvis fulminans, which was found 
to be much ftronger, would be kindled without any mixture of charcoal or any 
other vegetable body. The like alfo was conceived to be the caufe of the ful- 
mination of aurum fulminans : arid much was faid about the exiftence of alca- 
lizate fait in faltpetre. * But there being no certain experiment alledged, that 
cleared that queftion, it was referred to another occafion. 

In order to the better explaining the hypothefis about fire, the experiment of 
the box for Ihewing the ufe of air in burning was again produced ; and upon fe- 
verai trials with lighted coals fet in an iron grate within the faid box, and blowed 
on with bellows Ihut up with them, fo as only to make the included air circu- 
late and work upon them, it plainly appeared, that the air, after it had been 
fatiated by diflolving and burning the lighted coals, was no longer able or fit to 
continue that diffolution. But the coals ceafed their fhining and confuming, and 
became black, without having any allies remaining on them : which farther 
fhewed, that the ufe of bellows in blowing a fire is not the removing of thofe 
a flies, as was generally fuppofed j but the blowing upon the burning body a 
greater quantity of unfatiated air, which, like a new and hungry menftruum, ftiould 
more powerfully work upon, confume, and burn the heated body prepared there- 
by for that operation. 

To make this theory yet more plain, another experiment, which had alfo been 
produced to the Society, was again ihewn, viz. the putting a lighted wax candle 
through the top of the box into the fatiated air within it. And it was by often 
repeating the experiment Found, that the flame of the candle would immediately 
ceafe as foon as the wick came within the body of the fatiated air, and the fleams 
of the candle afcended without dHTolution or fhining. 

To make the matter yet plainer, the box was opened, after the coals feemed 
qpite extinft, and the frefh air being blown upon the coals with the bellows, lying 
ftill in their former pofture, they were immediately all of them again rekindled, 
and appeared to burn and fliine as before, and the fame candle being then again 
kindled without, and let into the fame box, by the fame hole as before, it was 
not extinguilhed, but remained burning in the box, as if it had been in the 
open air. 

Dr. Grew produced, &c. ". 

March 20. Mr. Henshaw, vice-prefident, in the chair. 

The minutes of March 13, were read, which gave occafion to difcpurfe con- 
cerning the ingredients of gun* powder. < 

/ 

Mr. Hooke conceived, that one great caufe of the fudden expanfion of the 

n This minute is left thus impeded in the Journal, vol. vi. p. » 66. 
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powder was the operation of the alcalizate fait in the charcoal, that ferved to 
compound the powder. 

Sir John Hoskyns doubted of this, querying by what means we are allured of 
there being alcali in coals ; and whether it could be thence extracted without adtually 
reducing it to afhes. To which it was anfwered by Mr. Hooke, that though 
poflibly it could not be actually extracted in the form of an alcali fait, yet that it 
produced its efi'efts as much as if it were reduced ; as appeared from the effefts 
of it upon iron and copper in reducing them into fteel and brafs. Befides that 
the ellctt thereof feems manifeftly to be the very fame with the alcali in the pul- 
vis fulminans, which is made of nitre and fulphur in the fame proportions, as in 
gun- powder, and differs only from it in having an alcalizate fait mixed with the 
other ingredients in Head of powder of charcoal: and that the fudden expanfion 
in each of them was occafioned by the falts working one upon the other in the 
way of diffolution : that Des Cartes’s h\pothefis of the turbinated motion of 
the nitrous parts is not fufficient to account for the effedl ; nor was there any 
ground to believe fuch a motion. 

Sir J ohn Hoskyns urged, that as there was very little alcali to be extracted 
out of a fmall quantity of coal any way, and fo it was not likely to be the caufe 
of fo great an effeft, fo that even of that, which was, a great part of it would be 
left behind, after the gun-powder was fired in a mufket-barrel or the like ; fo 
that it Ihould rather feem, that the alcalizate part is ufelefs and infignificant, it 
being none of the parts, that expand and fly away. 

Hereupon it was mentioned, that Roger Bacon in a book of his called De 
mrabili potejlate Artis & Nature, had manifefted by an enigmatical defcription 
thereof, that he well undtrflood how to make gun-powder, or a compofition, 
'which Ihould perform the fame effett: for in the edition of that book by Orontius 
Fineus in 1542, p. 44, he fays : “ Praeter hsc vera funt alia ftupenda naturae; 
“ nam foni velut tonitrua poffunt fieri in aere, imriio majore horrore, quam ilia, 
“ quae fiunt per naturam: Nam modica materia adaptata ad quantitatem unius 
“ pollicis fonum facit horribilem, & corufcationem oftendit vehementem. Et hoc 
“ fit multis modis, quibus omniscivitas & exercitus-deftruatur ad modum artificii 
“ Gideonis, qui lagunculis fraftis & lampadibus, igne faliente cum fragore inef- 
“ fabili Maedianatarum deftruxit exercitum cum trecentis hominibus. Mira funt 

haec, fi quis fciret uti ad plenum in debita quantitate & materia.” And p.. 52. 
“ Item totum fic •, fed tamcn fatis petrae LVRV Vo Ro Po Vir Can Vtriet 
“ fulphuris; & fic. facies tonitruum & corufcationem. Sic facies artificium. Vi- 
“ deas tamen utrum loquor in anigmate vel fecundum veritatem.” 

It was defired by that Society, that as many books, as could be procured of the 
faid Roger Bacon, Ihould be pcrufcd ; and it was wilhed, that they were all 
■collected and printed, as being fuppoled to contain very many curious and ufe- 
ful matters. 

Dr. Gale affirmed, that he had collected as many of the works of this author, 

as 
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as he could procure; and that his copy was that of Dr. Lanbaine, who had 
been very diligent and curious in that refpeCt. Dr. Gale remarked likewile, that 
the king .had a book of Roger Bacon out of Dr. Prideaux’s library, galled 
the Opui, Mctjus : and that his book of the prolongation of life, which was lup> 
pofed to be loft, was affirmed by Dr. Plot to be in the Bodleian Library; Dr. 
Gale adding, that he had the fame book. 

Dr. Plot was defired to inquire what other works there were of Bacon be- 
fides thofe in the pofieffion of Dr. Galf, who affirmed, that his collection was 
full as good as that of Dr. Marsh at Dublin, whofe copy of Bacon’s works was 
fuppofed to be the faireft extant. 

Dr. Plot mentioned, that there was one book of Roger Bacon in the library 
of Univerfity-College at Oxford, which he thought to be no where elfe in the 
world: and thar Dr. Lanbaine had made an epitome of all the contents of 
the works of that writer, as he had all'o of all the manufcripts in the Bodleian 
Library. 

Dr. Gale promifed to lend his copy to Mr. Hooke to perufe, when he fhould 
call for it. > 

After this the difcourfe was about fire, flame, heat, &c. and feveral objections 
were made againft Mr. Hooke’s hypothefis of explaining it by the dillblution of 
bodies by the air. It was fuppoled, that the fire went out when all the pores of 
the air were filled fo, as there was no more fpace left for the vapours and fmoke 
to fly out of the coal. To which he anfwered, that the want of room could not 
be the caufe of the extinction of fire, becaufe if the air were drawn out of the 
veflel, wherein a candle or coal were burning, it would yet i’ooner go out ; where- 
as there was thereby manifeftly made more room ; and upon the forcing and 
compreffing more air into a veflel, the fire would continue fo much the longer 
burning. 

Dr. Croune fuppofed, that the fpring of the air * * °. 

Dr. Holder was of opinion, that the fmoke is lighter than the air whilft dry; 
but that meeting with the moifture of the air it is precipitated down again, be- 
ing made heavier. 

The experiment of the fand falling in 'water, in order to examine how much 
the preflure of the water was altered thereby, was tried ; but Mr. Hunt being 
unable to blow down to the bottom of the tube, it could not be certainly ob- 
ferved. 

The fame and another experiment were defired to be fliewn at the next 
meeting. 

‘ v 

f This minute is left thus imperfeft in thue Journal, yol. vi. p. 1 68, 
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1 679. March 27. Mr. Henshaw, vice*prefidenr, in the chair. 


[1 679. 


The minutes of March 20 being read gave occafion to difcourfe farther, con- 
cerning the works of Rocer Bacon ; and it was judged very defirable, that ail 
his works might be printed together : but that before this undertaking were be- 
gun, all imaginable care fliould be ufed to inquire what parts of his writings may 
lie difperfed in private libraries more than are to be found in the public ; as his 
Computus Naturaiium is in the library of.Univerfity-College, and not in the 
Bodleian. 


Mr. Aubrey affirmed, that Mr. Wood in his Englilh edition of the antiqui- 
ties of Oxford r had given a more particular account of Roger Bacon’s Hfe, 
and had inferted a catalogue of his works. 

Mr. Aubrey was defired to write to Mr. Wood to fend, his catalogue of Roger 
Bacon’s works. 

He propofed, that there might be a catalogue made of all the books and trea- 
ties written and publilhed by any of the members of the Society ; which might 
then be more eafily done, than if it fhould be omitted too long. 

Dr. Plot thereupon propofed it as a thing very defirable, that a general cata- 
logue might be made of all the manufcripts, that could be found in England, 
whether in public or private libraries. 

- Dr. Gale moved, that Mr. Hooke might perufe the epiftle of Rocbr Bacon 
to Pope Clement, and take notice of what was confiderable about any invention 
fuppofed to have been the produdl of a much later age ; fince in that epiftle, as 
Dr. Gale conceived, is the epitome of all his inventions mentioned elfewhere in 
his works : and that therefore Mr. Hooke might foon fee whatmight be expe&ed. 

Dr. Plot was defired to collate it with the Oxford manufcripts. 

He obferved, that there was in fome part of Roger Bacon’s works mention 
made of a way of blowing up a fbip, that had been funk; which was by con- 
veying fire down to the bottom of a (hip through a pipe filled with a compo- 
fition like gun-powder, and fo fetting fire to it. 


Mr. Henshaw related an experiment of making a piece of iron red hot by 
hammering, which was, that a fraali bar. of iron about the bignefs of one’s finger 
forged to a fmall point, and then very nimbly hammered on an anvil, would by 
the continuance thereof be made red hot without the help of any other heat. 


Mr. Hill propofed, that.it might be tried, whether any thing either natural or 


• This Englilh edition was never printed. 
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artificial would burn in or under water. To which Mr. Hooke anfwered, that 
this effect might be performed with gun-powder. 

April 3. Mr. Henshaw, vice-prefident, in the chair. , 

The minutes of March 27. were read, which gave occafion to difcourfe farther 
concerning the writings of Roger Bacon. 

Dr. Gale produced a paper containing an account of an experiment pretended 
to be made by the faid Roger Bacon, with a hazel rod, as it was deferibed out 
out of a part of his works, called De Motu Naturali Mirabili, viz. Surculus 
“ unius anni fufeipiatur, qui oritur juxea- radices coryli, &» feeundutn ©jus longi- 
“ tudinem divklatur,: & feparentur partes divifae per fpatium palmae feu quatnor 
“ digitorum ; & unus teneat ex una parte extremitates duarum partium, & alius 

ex alia parte fimiliter ; & Temper teneat aequaliterSc leviter, ita quod ficut par- 
“ tes in toto fuerant contra fe pofitae, fic teneantur infra fpatium dimidii millia- 
** ris ; incipient partes virgte Obi appropinquare paulatim, led fortius in fine, uc 
M tandem omnino concurrant & lint fimul, . extremitatibus tamen exeuntibus dir 
“ verfis ; quia per violentiam detinentium praepediuntur : & ,eft hoc valdc adjiu* 
« rabile.” r - 

Mr. Hooke was delired to confider of that paper, to fee if he could explain 
the meaning thereof. 

Mr, Aubrey was delired to write to Mr. Anthony Wood, to underftand from 
him what account he defigned to publilh of Rooer Bacon in his hiftory of the 
antiquities of Oxford, now printing in Englilh. 

Mr. Hill mentioned a manufeript of Rooer Bacon in the pofieffion of Dr. 
Windet % intitled, De Dibits fc? Faflis falforum Matbemalicorum £s? Damonum 

The vice-prefident was of opinion, that the catalogue of his works was not prq- 
per to be printed, till a farther fearch had been made. 

Mr: Mosis Reus den, recommended by Mr. Evelyn, Tent in to the Society 
a treadle of his of the nature of bees, intitled, Monarchy founded in Nature , and 
proved by the Hiftory of Bees ; /hewing their admirable natures and properties , their 
monarchical government, and their wonderful generation ; with a difeovery of improving 
them , by taking their honey without defraying the beet\ with particular direct on for 
keeping them in colonies. By Michael Reufden , apothecary , bee-mafter to his majeftyj 
dedicated to the king's moft excellent majefty. 

The contents of the feveral chapters being read, the author was called in, to 
know what his delires were, which he exprefled to be, to have his treatife perufed 
by the Society; and that, if they Ihould think lit, upon their ferutiny and exa* 

s James Win det, M. D. author of the book De Vita funihrum ftettu. 

Vol. III. P p p mutation 
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thinat-ron-tMreoft they would grant him a Iccenfe for printing it. Being afked fe- 
veral queftions, he anfwered concerning his experience, chat he had made many 
obfervations and experiments on bees for four years pad, after this new way : 
That the bees flept almoft all the winter, and did not fpend upon their flock. 
That he had read Mr. Butler, and divers other authors, about bees : and that in 
4 vhat particulars he differs from them, he afligns both his experiments and re’a- 
fons for fo doing. He was willing to leave his book with the Society for their pent? 
fal, and was appointed to come again at the next meeting, it being recommended 
toT>r. Croun e to perufe the book, and to give his opinion of it. 

- A farther difcourfe was held concerning Rooer Bacon, and Dr. Gale pro* 
dooed the following extratft from his own qianufcript, p. 68 4 of that writer, in 
"title experimental!, containing the defcription of gun-powder “ 1. Quaedam ex* 

perimenta tantum terrorem vifui incutiant, quod corufcationes nubium longe 
“ minus & line comparatione perturbant 5 Sc experimentum hujus rei capimus ex 
“ hoc ludicro puerili, quod lit in muitis mundi partibus, fcilicet, tit inllrumento 
“ fafto ad quantitatem pollicis human* ex violentia iilius fklis, qui fal. pet re yo- 
** catur, tarn horribilis forms nafcitur in ruptura modicas rei, fcilioet modici per*- 
' gameni, qtlod 'fortis tonitrui fentiatur excedere rugkum, & cornfcacionem maxi* 
“ mam fui luminisjubar excedat.’* 

Mention alfo was made of his way of blowing up funk (hips. 

Sir Jonas Moore faid, that the way of blowing up (hips by gun-powder, to 
Which fire was conveyed under water, by means of a pipe, and a train-match; is 
now frequently pradlifed, as it wai heretofore praftifed ac Woolwich and Sheer- 
ncfs. 

He 1 related allb an oblervation of his about red-hot bullets (hot out of a gun, 
that the faid bullets would continue as red-hot as they were (hot till they tell.j 
which he conceived to be caufed by the fwiftnefs of their motions through the air. 
This, he faid, was obferved at Hull. 

Mr. Hooke mentioned his obfervation of the melting of a fmall particle of 
fteel ftruck off by the violence of the' ftroke of a flint; the heating of iron by 
filing, hammering, grinding, rubbing : that the dull thrown off from the grind- 
ftone in grinding knives, raiors, and the like, are melted globules of the Heel : 
that the particles of flints and other hard Hones upon linking one againft the other 
will grow red-hot and Ihine t as will alfo a tobacco-pipe day, and icveral other- 
clays and earths hardened by burning. 

Mr. Henshaw obferved, that the iron heated red-hot by hammering mull be 
-4mall ; otherwife the experiment would not fucceed. 

Sir John Hoskvns faid, that Mr. Auiitfcr had lighted apipe of tobacco by 
an iron fo heated by hammering. 

Mr: 
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• Mr. Hooke related, that he had fired a gun-powder ferpent, which had burnt 
under water, and came out again burning after it had pafiied through a good- 
fpacc of water. 

A difeourfe then arofe about fub fiances burning in water, as camphire, nap- 
tha, petroleum, &c. 

Dr. Holder related, that foraetiraes rivers had been guarded by petroleum fwim- 
ming upon the water; for that any part of it being fired, it would all of it pre- 
fentiy take fire, and let fire to the ihips fwimming in it : and that the king of 
Achin was laid to have made life of it. 

Sir John Hosktns related, that the Ream of the varnilh ufcd by cabinet-* 
makers would fonsetimes. cake fire, and. had been obferved to run along till it fee 
fire to the varnilh in the veflel. 

Mr. Hookb related, that he had observed fome thing of this nature of oil* 
of curpentine; which being mixed with an acid' liquor, fee it into. a mod vio- 
lent fermenting, heating, and fmoking, infomuch that it could not be endured m 
the room : being fet in the chimney corner, where a fire was, the fmoke immedi- 
ately caught fire, and burned with a blaze ahnofis yard high, 

Mr. Slare prefented the Society with a phofphorus of his own making, affirm- 
ing it ttrbe a compound fubftance, and not like the Bononian (lone. This was ex- 
amined by feveral prefent, and judged to be as good as any, which they had feen.> 

.Mr. Ha-ak prefented to. the Society for their library five fmall books fent tx» 
him by Christopher Sturmxcs, profeflbr of mathematics and pbilofophy at. AM 
corf; viz. f . - Dif * ** de Mathtmaticis* 2. De Autboritate mterpreium Nature 
at fpsciatim Ariftottlis. 3. De Ckpfydrarum pbanomms & effe&ibus. 4. De Car* 
tefianis & Carte/.anifmo. 5. De Vtfienis Organa £ff Rati one. . j 

He prefented alfo to the' Society for their repofitory fome papers- of falts and 
fulphurs, which Mr. George T home all - had taken up and brought from the topi 
of the pike of Tenariffo. 

Dr. Grew produced fome falts, which he had extracted out of the waters about! 
London. 

i k i 

He likewife communicated feveral anatomical obfervations* with the following' 
account of them ; < 

1. Placenta Uterina Muliebrity excarnated; that is, with the blood and fmalleft 
capillary veffels cleanfed away : together with a certain glandulous fubftance of a> 
yellowifh colour being the true parenchyma, by the means of which the ferum or. 
lympbous part of the blood feema to be feparated into the membranes of the fe^ 
cundiae.- ..... . •; ; 
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2. The uterus of a bitch, in which the os internum was of a very peculiar ft rue* 
tUre, being a nervous caruncle opening with four little lips crofs-wife; that is, 
not horizontally, as in other animals, but perpendicularly whereby the paffage 
from the uterus is made more difficult. From which it may be, as from one caufe, 
that a bitch is feldom or never known to bring an abortive birth. 

3. The guts of a cafliowary with the ftomach and crop, or rather thegula ; this 
and the redtum being bigger than in a horfej the ftomach on the contrary pro- 
portionably final I, and only membranous, not griftly. 

4. The diaphragm of a cat, divided into two muicles by two narrow mem- 
branes, being two femidiameters, and having a third round one in the centre, all 
three anfwerable to fo many tendons , by which upon every refpiration the dia- 
phragm is made to (land tenfed and tite like the parchment of a drum. 

5. A cat's tongue, which is all over not only rough, but (harp with bony 

thorns, (landing as the teeth or wires in a wool-card. So that a cat carries her 
curry comb in her mouth, only ufing her tongue to ferat withal, where a dog ufeth 
his teeth or claws. ; 

: f 

6 . The cryftalline humour of a cat's eye, which in drying breaks every where 
from the centre of both convexities in regular triangles. 

7. The foremoft teeth of the upper chop of a rabbet, which are four. The 
two outmoft are the inciftres , common to this and feme other animals -, but with- 
in thefe are two more very peculiar, which may be called the gage-teeth •, be- 
caufe they hinder the other teeth , from ftriking too far, fo as either to diflocate 
the chop, drain the mufcles, or cut the gums } which might othetwifeeaflly hap- 
pen in this animal, becaufc the fore- teeth are fo (harp and chiflel-wife, and be- 
caufe it cuts or chops its meat fo quick. And to (erve the better for the fame 
purpofe, the faid teeth are not made (harp, but flat-headed. 

8. The fore and hinder-feet of a rat, together with thofe of a mole; which be- 
ing compared (hewed the exafitnefs of their contrivance for the ufe of thole ani- 
mals, the hinder-feet of a rat being at lead three times as big as thole before, 
hecaufe he often makes ftrong and high leaps : thofe of a mole three times let, 
<&o caufe he works only with his fore- feet. 

9. The bony tendons of the leg of a cock, which are alfo in other fowls, be- 
ing neceflary to keep the (landing pofturc more Heady, as that, in which they 
keep, as well afleep as awake. 

Mr. Hooke (hewed an experiment in mechanics ; which was a way how to 
take notice of all the rain, that falls, and was deflgned as a part of the weather- 
dock. The contrivance of this invention was the. fufpending the bucket, that 
was to receive the quantity of rain, that falk at any time (whether more or lefs) fo 
that according to the quantity therein contained, the place thereof (hould cither 

be 
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be- higher or lower ; but certainly determined. This was performed by a coun- 
terpoile to the faid bucket. The counterpoife was contrived two ways, either 
by a firing of leaden bullets fo ordered, that when the bucket was quite empty, 
all the bullets relied upon a table ; but when there fell as much water into the 
bucket, as equalled the weight of one of the leaden beads, then the bucket defend- 
ed one fpace, and one bullet was lifted up -, and when twice as much, two bullets, 
and when three times as much, three bullets were lifted, and fo forward, till all 
the bullets were lifted up, and the bucket had defended to its place of empty- . 
ingi; whereupon the chain of bullets prefently defended and lifted up the bucket, 
into its empty place. But becaufe this motion proceeded with jumps, and was 
not continually equal, therefore a fecond contrivance was alfo. fhewn » which was 
this : 

The counterpoife to the bucket, when empty, was a cylinder immerfed into . 
water, mercury or any other fluid } which cylindrical counterpoife, according as . 
the bucket received more and more water, . was continually lifted higher and higher 
out of the water by fpaces, always proportioned to the quantity of water, that was 
contained in the bucket. And -when the bucket was filled to its deflgned fulnefs, 
it immediately emptied itfelf of the water, and the cylinder plunged itfelf into 
the water, and railed the bucket to the place, where it was again to begin its de- 
fcent. . . • . 

This contrivance here made ufe of was declared to be ufeful for making a new 
and ufeful beam for examining the weight of bodies without any trouble of adjuft- 
ing, the riflng of the cylinder immediately lhewing the determinate weight of 
any body put into the fcale without any farther trouble. 

April 10. Mr. Henshaw, vice-prefident, in the, chair. • 

Upon reading the minutes of April the 3d, a difcourfe was occaGoned concern- 
ing the time, when guns were flrll invented and brought into ufc : and it was 
obferved by Mr. Henshaw, that when they were flrll ufed, a bow was joined to 
the fame flock, which ferved for the mulket, and thence it was called by Me-, 
n age Arcubugio. Thefe were ufed in the time of king Henry V. which was long 
after Roger Bacon’s time. _ , 

Hereupon it was debated, whether SwaRts were the flrll inventor of gun- 
powder, or only of the method of making ufe of it in guns ; and whether he were 
not rather the inventor of guns than of gun-powder flnce it was plain from feve- 
raj palTages in Rooer Bacon’s works, that not only that writer was not ignorant 
of the way of making fuch a powder, but that even the powder itfelf was very 
cotnmcnly known and commonly made ufe of for making fire-works, not only 
by boys hare in England, but generally in moil other places. It was therefore 
defired, that inquiry might be made into the times of their living. 

Mr. Hooke remarked, that though they had not gun- powder, yet that by the, 
help of great, fprings they were able to do very great things : that befides divers* 

other' 
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other fpringy bodies, they knew the ufe of the fpring of the air, as is evident hr 
Heroes works, efpecially in that mentioned by Vitruvius for the quenching of 
fire. 

Dr. Alien mentioned, that C^esa lptnus had given a good hint for the circu- 
lation of the blood', and was alledged by fome, as if he had been the firft difcoverer. 
But his concluding his difcourfe with a query, what became of the blood after 
it had com£ into the right ventricle of the heart, plainly (hewed, that he under- 
fiood not the true circulation of the blood finee found out by Dr. Harvey. 

Mr. Hen shaw gave an account of fome trials, which he had made with the 
phofphorQs prefented by Mr. Slare. One of which was, that he had found, that 
it would receive a very brifk light from the evening light of the air, but a very 
ehifky one from that of a eandle, and none fenfible from the rays of the moon. 
It was defired, that he would try to increafe the light of the moon by a burning- 
glafs, to fee whether it would- produce- any considerable effect. 

Dr. Croune mentioned, that in Bartholinus's Asia Medic*, there was men- 
tiPn made of two liquors, which being put together produced flame. 

Dr. Allen read a fhort account of fome extra&s made by himfelf put of me' 
dicinal waters near London, viz. 

Augttji 1 , 16=63. I diftilled fix gallons- of Chigwell waters, out^^f which 

I extra&ed- oflait 3* — 96, and there remained of calx- Ji. and 9 ij- 

“ I extracted out of the like quantity of the * * waters by evaporation 3x1; 

“ and 9 i. of fait and 3ij; 6-. of calx; 

“ There was of the faid fair extracted by evaporation cryftallifed 31). 6. I ex- 
traded out of three gallons of North Hall waters of fait fiij. of calx 3?j. and 9 ij. 
“ and from three gallons of Barnet water of felt §i. and svii. 6. and of calx 3»j. 
and 9 . 6.” 

Mr. Henshaw obferved, that the beft way of extrading-a fait was by firft pu- • 
trifying the water, letting it (land by itfelf, and then diftilling it. 

He added, that fome falts are extremely penetrating, fo as to pierce through 
the fubftance of the pipkin : and that he had obferved, that horfe-dung would 
fend a volatile fait quite through a wall of four inches thick, which- would fhooe 
and grow on the other fide into a kind of nitre; 

Mr. Hooke (hewed his experiment- being an hygrofeope made of feveral Ihort 
gut firings, or- any other fhrinking body fenfible of the moiftune and drynefs of 
the air, Thefe were united together by the means of iron wires made after the 
manner of beams, that the fhrinking and (Welling of every one of them was com- 
municated to the Jaft, which moved the- index, -by which means the lcaft muta- 

7 tions 
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tions of the air, as to dry rids and moiflure, were made very fenfible, and the con- 
trivance of it was fb ordered, that the leaft degree of power, which it had to 
ftretch or (hrink the firing, would eafily move and make a fenfible alteration. 

1 Some objected, that gut firings would in procefs of time lofe the power of 
fhrinking and firetching, and fo were unfit for Rich a work. But it wat anfwered, 
that thofe firings were not intended for a conftant hygrofcope ; but only for 
the prefent ufe, to Ihew the manner how to make ofe of thefe, or any other fhrink- 
ing or fwelling body for the (hewing of the effeft defired : and that at the new 
meeting there would be one of another fubflance produced, that would not be 
liable to thofe objections. 

April 17. Mr. Henshaw, vice-prefident, . in the chair. 

Dr. Gale produced fome of Dr. Plot’s queries and other papers, which went 
difperfed among ieveral members of the Society prefent, who had not them before, 
and were defired to confider them, and promote the defign as much as they could. 

After which the minutes of April the 10th being read, and the Society difcourt- 
ing farther concerning the time of inventing gunpowder and guns. Sir Jon* 
Hoskyns mentioned the picture of an old mufket in the hangings of the prince’s 
chamber near the houfe of lords, where one holds the gun white another gives 
fire to it. He added, that Kircher in his Mundus Subterrancus had collected 
mod things concerning guns and gun-powder. 

A book Of Roger Bacon was produced, called his Eplflle, which was publithcd 
by Dr. Dee. It feemed to be on the feme fobjeft with his epiflte to pope Clement 
IV. but very much fhort of that in the poffeflion of Dr. Gale. It was defired, 
that that epiftte in the hands of Dr. Gale might be perufed, to fee, whether it 
were fit to be printed, as preliminary to his other works, as teeming to contain 
an account of all his other writings, which were thought very confiderable, and 
might prove an honour to the Englifh nation ; efpecially as he appeared to be 
the firft, who had begun experimental philofophy. Dr. Dee remarked, that be 
lived about the year 1 240 : but Dr. Croon e obferved, that who 

was tutor to Rooer Bacon lived in the time of king Ed war n I. 

Dr. Croons gave an account of Mr. Reusden’s book on bees, which he had 
perufed ; that the part of it about the education ‘df bees contained many good ob- 
fetvadons well made and related ; but that what the author faid about the king- 
bee and its fperm, out of which he fuppofed the bee* to be produced, appeared 
to be mere fancy, and was contrary to the opinion of other writers. 

That as to the difeafes of bees, Johnson affirms, that they Wiil fall into a d*- 
arihsea, and wear away by it. 

Mr. Hooks (hewed his experiment. Which was a way of making an hygro- 
fcope with pieces of elm cut acrofs the grain, the better to be able to be fenfible 
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of the changes of the air, fo contrived as to make the fame as much and large 
as fhould be defired. That produjeed"by him confifted of twenty-four feet of 
the faid pieces, and might be made of an hundred or two hundred feet of the 
faid pieces, and yet fo ordered, that the fhrinking and fwelling of every foot 
of it was made fenfible, and accumulated all in the laft. He was defired to com- 
plete this invention for the weather-clock, which was now near finilhed. 

Dr. Grew read and delivered in a paper of the things, which he had fiiewn 
at the meeting of April 3. which paper was to be inferted in the Journal-book 
of the Society. 

/Ipril 24. This being tafter week very few of the Society met. 

Dr. Grew having fome part of his catalogue of the repofitory fitted for the 
prefs, propofed to read it at this meeting, which accordingly at the defire of the 
members prefent he did, after the minutes of April 1 7th had been read. 

Sir Jonas Moore, the vice-prefident, took the chair j and as foon as Dr. Grew 
had read . his obfervations De Homing without at all entering into the debate of 
the matters, the Society rofe. 

May 1. Mr. Henshaw, vice-prefident, in the chair. 

A letter from Sir Peter Wyche, directed to Mr. Henshaw, dated at Ham- 
burgh, April 18, 1679, was read, giving an account of a packet of letters which 
.fie had received from Sir John Paul, and conveyed by one Joshua Johnson ; 
•offering .likewife to ferve the Society to the utmoft of his power in thofe parts. , 

; The letter and packet of Sir John Paul being received and communicated to 
Mr. Pitt was likewife produced. 

. . The letter gave an account of his endeavour to procure from Mr. prefident 
Resen his collection of new maps and defcriptions of Denmark, defired by Mr. 
Henshaw, in order to their being inferted in the firft volume of the Englijh Atlas , 
publifhing by Mr* Pitt. 

i . With this letter came a packet from Mr. Resen, containing firft his letter, in 
which .he gave an account of his whole undertaking in general, for the particu- 
Jars whereof he referred himfelf to the other papers, which were then in Mr. Pitt’s 
hand* and declared himfelf willing to part with the whole work, now almoft ready 
Tor the prefs, at the fame rate, which it had coft him, viz. two thoufand feven hun- 
dred rix dollars. It was defired, that Mr. Pitt fhould be confulted with on this 
affair, .that fo Mr. Henshaw might return Mr. Resen an anfwer fuitable to the 
civility proferred in his letter. 

Together with this letter were fhewn two of Mr. Resbn’s maps, the one of the 
ifiand of Gothland, and the other of the ifland of Borringholm, both very par- 
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ticularly and curioufly defcribed : as alio the Bril Iheet of a difcourfe of Erasmus 
Bartholine, in the prefs, entitled, De Aert Hafnienji Differ tatio^ giving an ac- 
count of the fituation and air of Copenhagen. 

Dr. Grew then read a part of his defeription of the repofitory, being his chap- 
ter about animals and animal fubftances therein kept. 

Mr. Hooke produced his new way of ordering pieces of elm for the making 
of an hygrofeope : upon which it was defired, that there Ihould be one of this 
kind prepared to Hand in the meeting-room of the Society : as alfo that a baro- 
meter, after Mr. Hooke's way* Ihould be prepared for the faid room. 

May 8. Mr. Henshaw, vice-prefident, in the chair. 

He returned the phofphorus prefented by Mr. Slake, and gave an account of 
fomc trials made therewith. Among many others it was very remarkable, that by 
feveral trials he could not perceive, that the light of the moon had any fenfible 
operation upon it at all, though he had tried it to the bell advantage. And Mr. 
Hooke fuggefting, that pofiibly by collecting the radiation of that body by a burn- 
ing-glafr, it might have fome fenfible effect of the ftone, it was defired, that he 
Ihould make trial thereof between that and the next meeting, and give an account 
of it. 

The mips and ground-plots of feveral towns in Denmark fent by Mr. Resen 
to Mr. Henshaw were produced and Ihewn. 

Dr. Grew read a fe&ion of his difcourfe and defeription of the repolitory. 

Mr. Henshaw obferved by the way, that rivers, which are much frequented 
by crocodiles, have their water made fo offenfive by their mulky fmell, that they 
cannot be made ufe of by the inhabitants for drinking. 

Mr. Crisp related, that in fome of the rivers of Africa, where the Gambia 
company trade, crocodiles are fo frequent, that twenty or thirty fometimes will 
follow a bait upon thofe rivers. 

Sir John Hoskyns mentioned an old ftatue at Rome of the river Nile, where- 
in men were carved killing of crocodiles. 

, • 

Several queries were made concerning the rattles of rattle-fnakes, whether they 
Were the epiphylis of the tail-bone, or the end of the Ikin call off every year ? 

As alfo concerning the unicorn's horn, whether it were the horn or rather the 
tooth of the filh caught about Greenland ? 

Mr. Hooke produced and read a paper, containing a defeription of the way 
of flying, invented and pra&ifed by one Monf. Besnier, a fmitn of Sable in the 
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county of Mayne, the contrivance of which confifted in ordering four wings fold- 
ing and ihutting like folding *, to be moved by his hands before and legs be- 
hind, fo as to move diagonally, and to counterpoife each other : by which he 

was, it was faid, able to fly from a high place crofs a river to a pretty diftante. 

#■ 

Dr. Croune remarked, that in the Paris Gazette there toas mention made of 
one, who had lately flown there from the top of a fteeplc to the ground at a con- 
fiderable diftance, and had lighted fafe. 

' l ie obferved ltkewife, that the bodies of fowls were made in all parts light and; 
ftrong, and particularly in their bones. 

Mr. Hooke produced a model of the contrivance of the wings made with paft- 
board, whereby both the manner of the motion of them diagonally, and alfo of 
their opening and fliutting, was explained ; though he fuppofed that not to be the 
beft way contrived for the performing that eflfett after that manner, but that the- 
fame fort of wings might be much more advantaaeoufly made and ufed for that 
effedt. 

Sir Jonas Moore related, that one Mr. Gascoigne had, above forty years 
before, made a contrivance for flying, by which he had been able to make a boy 
at Knarefborough fly a confiderable way ; but that he being frightned in his flight 
by the acclamations of the fpedlators, fell down before he defigned to alight, and 
though not much hurt} would not attempt it any farther. 

Mr. Henshaw conceived, that by reafon of the weaknefs of a man’s arms for 
fuch kind of motions, it would be much more probable to make a chariot or fuch 
like machine with fprings and wheels to move the wings, that fhould ferve to car- 
ry one or more men in it to adl and guide it. 

Several relations were mentioned of the ftrength of the wings of fowls, and amongft 
the reft, Mr. Henshaw took notice, that he had known a man of fifty years old 
beat down by the ftroke of the wings of a fwan. 

Mr. Daniel Colwail prefented to the Society for their repofitory the pizzle 
of an unicorn fifh. 

May 15. Mr. Henshaw, vice-prefident, was prefent, but the Society did 
toot fit. 

Monf. Rome r of the royal academy of fciences at Paris.was admitted to be pre- 
fent, while Dr. Grew fhewed feme anatomical obfervations, and left the paper 
deferibing them to be inferted in the Journal. 

1. The fkin of a man’s head, and part of that of the arm, both tanned, making 
atftnofl as tough and firm leather, as that of any cow’s hidei 
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Thefe two pieces compared together (hewed the thicknels of the (kin in the 
hinder part of the head and neck efpecially above what it is in other parts, the 
better to fecure the brain and fpinal marrow from cold. 

2. Part of the membranes of the abdomen of a flying fquirrel, which is all 
the mufcles, which that animal hath there to make him the lighter for his high leaps 
and falls. 

3. The prickles of a hedge-hog, the fibres of which give them their ftrength 
ana iliflPnels, (landing all round in the circumference as in a wheaten draw •, in 

„ the middle fpungy like a quill or foft pith, for the greater lightnefs. 

4. The foremoft and hinder claws of a cat •, the latter but four, the former in 
number five ; the latter very blunt and broken-pointed j the former always ai 
(harp as needles, very like in fhape to the claws of a tyger. 

5. Part of the pia mater of a bull’s brain duplicated between the cerebrum and 
the cerebellum, being half an inch thick. 

6. The tongue of a trout, whereon there are Four iharp hooks, two on each 
edge, (b that this fi(h may be faid to angle with his tongue. 

7. The bony fibres of the chap-mu fcles of a lobfter fo made for greater ftrength 
and fteadinefs in apprehending the prey. 

8. Stones out of a woman's gall, always angular, as here, and not round, as 
the bezoar is. 

9. Two bones taken out of the heart of a cow, which feemed to be as hard 
and white, and therefore as full of volatile fait as thofe in a (lag's heart j of what 

- (pedal virtue it was no certain experiment had been made. 

10. The weafand of a cafiawary, together with the tongue. 

This gave an ocular demonftration of a miftake of Aldrovandus, who af- 
firmed, that this animal hath no tongue ■, and to whom Mr. Wialughby aUp in 
his Orruthologia feemed to aflent. 

In this weafand the rings were entire, but cartilaginous, and very foft. 

At the bottom of it towards its divifion into the two lobes of the lungs are two 
mufcles, one on each (ide, which ferye to put it down, or draw it on one fide or 
the other, according as there is occafion to give way to the defeending meat or the 
gorged ftomach. 

11. The weafand of a Japan peacock. 
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At the lower end thereof are a pair of auricles for the fame purpofc as in a 
caflawary. 

The rings are intire, and hard and bony. 

At the upper end next the epiglottis is a ridged prominency in the middle. 

14. The weafand of a dog, wherein the rings are not intire, but their ends joined 
by a membrane, which runs through the length of the weafand. 

By thefe compared together it appeared whence in part thefe and other ani- 
mals have either a tunable, that is, variable voice, or how a ftrong one. That 
of a dog is variable, partly becaufe the rings of the weafand not being intire are 
dilated or contracted, according as the dog’s voice is bigger or ftnaller. 

That of a Japan peacock is little variable, becaufe the rings being intire can 
neither be dilated nor contracted ; yet it is very ftrong and loud, becaufe the 
rings are not foft, but hard and bony, the prominency above-mentioned adding 
alfo to the fhrillnefs of the found. 

That of a caflawary is neither variable nor loud, becaufe the rings are both in- 
tire and foft. 

13. The kidnies of a cat in two figures: the former fhewing the inofculations 
of the veflels or veins on the outflde, the coats being taken off ; the other the in> 
tier part of the kidney, cut down the middle length, lhewing the three diftrnft re- 
gions of the kidney, viz. the glandulous, the fibrous, and the middle, where the 
glands, fibres, and veflels, all meet together ; being a curious mechanical con- 
trivance for the feparation of the feline ferum of the blood from its oleofe parts. 
For by die veflel* or arteries the blood is brooght to the middle region, where the 
glands and fibres meet, and are mixed ; the feline ferous part is readily received 
©r imbibed by the lean fibres, and by them carried oft into the pelvis *, the oleofe 
and gummous part by the fat or unCtuoua glands, and by them is cfifcharged back, 
into the veins. 

14. The fkafls of a wtcfcl and polecat. 

15. The fltull of a fox. 

16. The fltull of an owl. 

ay. The fkuli of a rabbet. 

In which, among other things, is obfervable the various opening of the car. In 
a polecat and weefel it opens level and forward, the concha being prominent juft 
behind, as raoft proper for thefe animals, that feek their prey or food neither above 
nor below, but on the ground. In a fox it opens alio forward, and the bone pro- 
minent behind, but obliquely downward, the better to call into the ear a found, 
that comes from above,, proper for his watching of fowls, at rooft. In an owl it 
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opens alfo forward, and is prominent behind, but obliquely Upward 3 proper for 
his taking of any noife below him, as he fits in a tree, or is pearched elfewherfe. 
Contrary to all the reft, a rabbet’s ear opens backward, having a fyphon or tu- 
bulary bone about a quarter of an inch long, reclinated Or pitched obliquely 
backward on the entry of the tympanum, made proper for the animal to hear all 
noifes, as he ftands ready for flight. And it is obferved, that a rabbet always 
hearkens with his -breech towards you. 

18. The (kull of a cat, in which the hardnefs of the concha above what ap- 
pears in the fame bone of many other animals is obfervable ; as alfo its thinnefs, 
whereby there is made a very ftrong repercuffion of the found, fo that it feems, that 
this animal hath a quick ear. 

The cranium of the cat is divided perfedly into two rooms, one for the cere- 
brum, the other for the cerebellum t whereby perhaps this animal’s brain is more 
fecure from turning, as we fay ; that is, the cerebellum prefling 6h the cerebrum, 
as Ihc runs along very high and fteep places. 

The atlas of a cat hath a precejfus dentiformis contained in the cavity of the 
next vertebra by a ftrong tranfverfe ligament. 

The bone over the cerebellum of a fox is like a curious canopy in the fhape of ■ 
a fcollop fhell, Here alfo is obfervable the amplitude of the temporal mufcles 
by the Handing out of the bones to give way to them. 

The great and upper teeth alfo of a fok have a triple Indenture ; thole of a d6g 
but a double one. 

It is likewife obfervable, that the long teeth in a fox of d6g ire fo placed, and 
the jaw fo lhaped, that the great ones only meet; thefe never, left upon the 
breaking of bones they fhould break or looftn one another. 

Mr. Hooke gave an account of his trials made with the phofphorus of Mr. 
Slare, that having expofed it for feveral minutes to the rays of the moon at full 
and near the meridian, he could not perceive the leaft appearance of fight, though 
carried into a very dark room 3 and that he was not able to find any effed of the 
light of the moon, tho’ caft upon the phofphorus by a la'ge refleding burning glafs:. 
which agreed with the obftrvattbns made of the fame by Mr. HenshaW. 

The experiment defigned to be exhibited by Mr. Hooke being ah experiment 
of light to be Ihewn by the rays of the fun, could not be performed, by reafon. 
that the afternoon proved cloudy. 

May aa. Mr. He ks haw, vice- prefidenf,. in fhc chair. 

The minutes of May the 8 th and 15th were read : whereupon the caufe of the 
faintnefs of the beams of light refieded from the full moon were farther, dilcourfed 
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of, upon the occafion of their not producing any fenfible effect upon the new phof- 
phorus. 

Dr. G rev read the third part of his defcription of the repofitory, being about 
the flying animals there kept. 

Dr. Plot mentioned an invention made by a perfon in Kent, which was a kind 
of clock made by the patting of fine fand through a fmall hole fomewhat after the 
way defcribed by Belforius. 

Hereupon mention was made of divers other ways of making hour-glafies or 
clocks, viz. by the palling of the air, inclofed by an inftrument, through a very 
fmall hole. 

A ftranger being prefent, the weather-clock now finilhed by Mr. Hooke was 
omitted to be (hewn till the next meeting, when it was to be carried to Mr. Hunt’s 
lodging, that he might attend it and fupply it with frelh papers. 

Mr. Hooke then had leave to introduce Monf. Papin, a gentleman, who ftaid 
in the outer room with an intention to (hew an experiment to the Society, which 
was Angular and new. 

He being brought in, (hewed a fmall glafs, which he had in his pocket, where- 
in were contained feveral fmall pieces of hartlhorn, which he had foftened by a 
new way, that he had found out, of boiling them. Thefe pieces were examined 
by cutting and biting, and were found to be not much harder than a fticky and 
feeded carrot- root. 

He affirmed, that he had a method of foftening other bones alfo by boiling, 
and likewife ivory. 

Being demanded, whether any of the fubftances fo foftened would by keeping, 
or any other way, that he knew of, be again hardened ? he anfwered, that he 
was not fure of that efrett ; though he thought, that thefe fubftances, which were 
this way foftened, could fcarce be reduced to their former folidity. 

He was dcfired to try what effedt this kind of boiling might have upon barley, 
wheat, malt, or the like for making liquors : as alfo, to let the Society fee an ex- 
periment of its cffedts upon other kinds of bony fubftances, and flelh j which he 
promifed to do. 

May 29. Mr. Henshaw, vice-prefident, in the chair. 

Monf. Papin, as he had been defired at the laft meeting, produced three glafies 
of liquors made by his trials upon wheat, barley, and malt, boiled after his new 
way, to fee what effedf it would have on liquors. They were found to be very 
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(Irong tin&ures of thofe fubftances *, but being but fmall quantities, and not fer- 
mented, little could be determined concerning them. 

The minutes of May the 2 2d being read, Mr. Henshaw produced a piece of 
the hartlhorn, which was fo very foft at the laft meeting, and was now hardened 
again to a very great degree, and very white : but upon fcraping of it, it was ob- 
ferved to be much more brittle than common hartfhorn, the greateft part of the 
glutinous gum thereof having been fetched out of it by the boiling. Neverthelefs 
it was fuppofed, that this, as alfo ivory, might be very ufeful in mechanical mat- 
ters, by reafon of its eafinefs to be carved and lhaped when foft, and its hardening 
again fo quickly to fo great a degree with whitenefs. 

Query, whether it might not be. dyed into various colours, when fo foftened, or 
after it is again hardened. 

Monf. Papin then produced fame calve’s feet drefTed after the fame manner ; 
which beingexamined,. were found to have the bones thereof foftened, as the hartf- 
horn was at the laft meeting, and the flelh thereof was notwithftanding very well 
tafted, and as firm as if boiled the common way. He was defired to commu- 
nicate to the Society what farther profecution he made of this his new inven- 
tion. 

Dr. Grew produced and read two letters, the one from Dr. Cole, the other 
from Mr. Rastell inclofed in the former, containing a defcription of the way of 
making fait at Droitwich, in anfwer to the queries, which had formerly been fent 
to Chelhire ; together with the quality, virtues,, and ufes, of that fait, brine, and 
falt-fpring. 

Mr. Hooke read a tranflation of a chapter of the Italian book of father Fran- 
cisco Lana, intitled Prcdromo , being an explication and demonftration, as he 
fuppofed, of a way to make a vefiel to fwim and float in the air, fo as to carry 
in it one or more men with other heavy bodies, invented, as he fays, by himfelf, 
in order to make flying pra&icable, which had before been thought impollible \ 

Mr. Hill produced from Mr. Thomas C'rispe a parcel of grain gold, which 
Mr. Hooke having examined with a microfcope, found to confift of fmall bulks of 
very irregular figures-, but that moft of them kerned to have been melted, all the 
angles of them being round and fwelling, and not at all like the angles of fand, 
which are lharp and it was conceived, that the fame kind of figures would be pro. 
duced, if the gold, when melted, were dafhed into a heap of fand. 

' The Society then went to take a view of the new weather-clock, which was let 
up in Mr. Hunt’s lodgings, made to keep an account of the quantity and time 
of all the changes, that happen in the air, as to its heat and cold, its drynefs ami; 
moifture, its gravity and levity; as alfo of the time and quantity of the rain; 

z See Ms. Hook e's Philofcphical Collections n° i. p. i3. 
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(now, and hail, that fall : all which it fats down in a paper, fo as to be very le- 
gible and certain. 

June 5. Mr. Henshaw, vice-prefident in the chair. 

Mr. Hooke mentioned, that he had feen a letter of Mr. Halley to Sir Jonas 
Moore, written from Dantzick, giving an account of his fafe arrival there; 
of his delivering his letters to Mr. Hevblius, and of the very kind acceptance 
■of them and entertainment of him ; of Mr. Hevelius’s great efteem and refpedt 
for the Royal Society: that he, Mr. Halley, had feen Mr. Hevelius’s obfer- 
vations and inftruments, and found them very extraordinary, but all with com- 
mon fights : that he had feen Mr. Hevelius make obfervations with thofe in- 
ftruments of the diftaBce of two fixed ftars, and that they were capable of making 
them to half a minute ; but that he was not able to do this nearer than to a 
minute: that his contrivance for fetting his inftruments to the plane of the ftars 
was very good : that he had published the fecond part of his Macbina Calejiis, con- 
taining his obfervations of the fixed ftars ; and that he had lent fome copies of 
that work to England. 

Two letters of the fecretary were read, the one to the Abbe de la Roche, the 
other to Monf. Just el, in order to begin a correfpondence with them concern- 
ing philofophical fubjedts ; which letters were approved of by the vice prefident. 

The minutes of May the 29th were read ; which gave occafion to difeourfe far- 
ther about the foftening of the bones in flefh boiled •, and Monf. Papin being pre- 
lent, he was afked, whether he ufed water in that operation ; which he denied, 
affirming, that he put no water to it in the boiling. 

Mr. Hooke propofed it as a very ufeful mechanical operation for making of 
- inlaid works with bones or ivory, to flain them with colours while foft, to fee, 
if they would hold thofe colours, when dry and hardened again : and he affirmed, 
that he knew a method of dying ivory as black as jet, and finking the colour into 
a confiderable depth, fo as to be very lafting, without foftening the ivory ; but that 
he could not do the fame thing with other colours. 

Hereupon fome difeourfe was occafioned about China ink, fome fuppofing it 
to be made of burnt bones ; others of very fine lamp black, though others thought 
it might be an infpiffated juice. 

Mr. Colwall mentioned a way of making very good ink, catting a little 
upon a purple, which was with deep coloured claret, with galls and copperas, 
without gum. 

Sir John Hoskyns fuggefting, that Monf. Papin’s way of foftening bones would 
be of good ufe for cooking of bony fifti, which were troublefome in eating, the 
latter added, that he had tried that effedt, and found, that he could foften fiffi- 
bones as well as others. 
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The oblervations made at the laft meeting on grain-gold were dilcourfecl of ; 
and it was obferved by Mr. Henshaw, that the firft gold brought from Peru was 
grain-gold ; but that afterwards the jnduftry of the planters found out the mine- 
ral, from which it might be drawn by quicklilver. 

Sir John Hoskyns faid from the report of fome other perfon, that the lead- 
mines in Wales contained a greater proportion of filver than mod other mints 
iin Europe, and as much as mod of the Spaniffi filver mines. 

Mr. Hooke read a farther difcourfe of Padre Lana concerning dying, which 
he had trandated -, and added to it a difcourfe of the impofiibility of that attempt 
by that means j and alfo (hewed yvhprein the author had been greatly midaken in 
the grounds and fuppofitions of his demondration, viz. in fuppofing the fame 
thicknefs of metal to be fufficient to refid the prefiure of the air inward in a ball 
of twenty-four feet diameter as in a ball of one foot diameter : whereas on the 
contrary it isnecefiary to increafe the weight of the ffiell more than according to 
the proportion of the folidity or capacity of the ball. 

Dr. Grew read a paper of his concerning molt of the mineral waters about 
London. 

Mr. John Wheeler was propofed candidate by Sir John Hoskyns. 

'June ia. There being but a fmall number of members prefent, the Society 
did not fit, but were entertained with the examination of feveral experiments. 

The firft was the -body of a mackarel .boiled by Mqnf. Papin after his new way ; 
which being examined by feveral, it was found, that the flelh was very folid, 
hard, and t whole, and very well tailed, without any unufual quality, except 
that all the bones of it .were as foft almoft as the flelh itfelf. 

The lecond was a parcel of hartlhgrn, which had been formerly foftened, and 
fhewn to the Society, and kept fince that time clofe ftppt in a glafs. This being 
fmelt, tailed and felt, fcemed by all thofe fenfes to be old Chedder or Parmefan 
cheefe. 

The third were the chips of oranges foftened by the fame art, which were 
very whole, but made throughout very tender. This way of boiling was af- 
firmed by Monf. Papin to be very ufeful for ; making fweet-mcats. 

The fourth was the tendril of a vine brought by Mr. Thomas Crispe ; .which 
being examined by Mr. Hooke with a microfcope was found to have a good 
number of fmall plants feeming a kind of mofs growing on it j the (talks 
whereof were about half an inch long, and as fine as the hair of a man’s head ; 
at the end of each of . which grew a pod . much like that of feeding mofs, but 
very much fmaller. 
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June 19. There being but few members prefent, and Sir Robert Viner and 
Sir Robe kt Clayton being there were enrertained by thofe members with a 
fight of the repofitory, library, and weather- clock newly fet up. 

Monf. Papin (hewed a new kind of wind-fountain of his own contrivance. 

'June 26 . Sir Christopher Wren, vice-prefidenr, in the chair. 

The minutes of the 5th and 12th of June were read: whereupon occaOon 
was given to difcourfe farther about the China-ink ; which fome fuppofed to be 
an infpiffated juice; but Sir Christopher Wren affirmed it to be only lamp- 
black very finely ground, and made up in cakes. 

There was alfo a difcourfe about the way of foftening bones by Monf. Papin : 
concerning which Sir Christopher Wren queried, whether the way of foftening 
them did not hint by a contrary procefs a way of hardening either the fame or other 
bones not foftened firft. To which Monf. Papin gave no pofitive anfwer, having 
not yet difcovered to the Society his way of doing that operation. 

Mr. Hooke produced an intire cocoa-nut, which was newly brought from 
Barbados ; and he caufed it to be cut in funder, and poured out of the middle 
of it a glafs full of liquor containing about a third pare of a pint. This liquor 
was fornething whitiffi, and tailed fweetiffi and pleafant like an emulfion. It was 
contained in the cavity of the kernel, which might be capacious enough to hold 
about a pint. The kernel was about three fourths of an inch thick, lining the 
infide of the fhell, which was about one eighth of an inch thick and very hard. 
The kernel was much of the fame tafte with the liquor, but pretty hard and 
tough. 

Dr. Clench being introduced by Dr. Tyson addreffed himfelf to the vice-pre- 
fident, and prefented the Society with a certain root lately brought out of China, 
called ginfing, of great efteem in China for its virtue in reftoring confumptive 
perfons, and thofe emaciated with long ficknefs, to their former health and ftrength. 
It was valued in China at twice its weight in filver. It is fhaped like a briony 
root, but is fcarce fo big as a fkirret. It is white like a parfnip. Its tafte is very 
bitter and fomewhat hot upon the tongue fomewhat like gentian, and feems upon 
the fame account to be a very good ftomachic. 

Dr. Clench delivered in fome of it for the repofitory wrapped up in Chinefe 
paper, together with a paper containing an account of fome of his trials and ex- 
periments made with it in England. 

Dr. Grew read a paper of his obfervations made on feveral medicinal waters, 
viz. from Gilfit-fpaw, Sunning-hill, and Willow bridge in Stafford (hi re ; on a 
petrifying water from Oxfordffiire ; on fea-water from Sandwich •, and on another 
kind of fait water from the Black Sea. 

. After 
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After the reading of this paper he Ihewed fome of the falts exhaufted, and 
amongft the reft the fait of the Euxine-Sea water, which being tailed was found 
to be a perfect cauftic, and exceedingly different from any other kind of fea-falt. 

Mr. Hooke produced the breaft-part of a new fort of armour made of filk well 
quilted together, which was able to refill the Ihot of a piftol or carbine. It was 
near three fourths of an inch thick, and very hard and pretty heavy. Whether it 
would perform what was pretended concerning it, the Society was not convinced 
by any experiment : only the gentleman, who owned it, Ihewed it with two bul- 
lets, which had been Ihot againft it by the prince 1 in the king’s prefence, which 
were very much battered and flatted againft it without at all penetrating it. 

July 3. At a meeting of the Council were prefent 


Mr. Henshaw, vice-prefident, 

Sir John Lowther, Mr. Hill, 

Sir John Hoskyns, Dr. Grew, 

Mr. Colwall, Dr. Mapletoft, 

Dr. Croune,' Mr. Hooke. 


It was ordered, that Mr. Hooke lhall have power to employ Monf. Papin for the 
writing of all fuch letters, as lhall be ordered, to the correfpondents of the Society : 
and that all fuch letters lhall be tranfcribed into a Letter-book to be kept by the 
fecretary of the Society : and that all the faid letters, when fairly written, lhall 
be (hewn to fuch perfon of the Society, as the council lhall appoint from time to 
time for viewing of them before they be fent to the correfpondents, and after fuch 
perufal IhaJl be fent by the fecretary as directed : and that for fo doing the faid 
Monf. Papin lhall receive from the treafurer of the Society the fum of eighteen 
pence per letter, unlefs the letter lhall exceed two fides of a quarter of a Iheet of 
paper ; for every of which he lhall receive two Ihillings, he producing his bill of 
the number of fuch letters figned and attefted by the Secretary : v 


That the letters being approved of by any two of the council lhall be fealed 
and fent as above : 


That Mr. Hill the treafurer pay Dr. Pope ten pounds for one year’s 
rent for the ufe of his lodgings as aftronomy profelfor in Grclham-College, due 
February 23, 167-y : And, 

That Mr. Hooke be defired to publilh (as he hath now declared he is ready 
to do) a Iheet or two every fortnight of fuch philofophical matters, as he lhall 
meet with from his correfpondents ; not making ufe of any thing contained in 
the Regifter-books of the Society without the leave of the council and author. 

At a meeting of the Society the fame day, Mr. ITenshaw, vice-prefidenr, 
in the chair. 

• Rupert. ; f 
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One of the copies of Mr. Hevelius’s fecond part of his Macbina Cakflis , con- 
taining the fecond, third, and fourth books, newly fent over by the author to 
feveral of his friends in England, was fhewn to the Society by Sir Jonas Moore ; 
in which were found Mr. Hevelius’s celeftial obfervations for the fpace of forty- 
nine years. 

Sir Jonas Moore -mentioned, that Mr. Halley defigned to vifit him in his 
return, and to take the latitude of that place. 

The minutes of June 26th were read ; which gave occafion of difcouriing 
farther about the mi k or liquor contained in the cocoa nut. Dr. Grew was of 
opinion, that all that milk would by degrees, as the fruit ripened, thicken into 
a kernel ; and conceived farther, that the young plant lay rn that, and not in the 
fubftance of the hollow kernel. 

Mr. Hooke was defired to examine Piso’s natural hiftory, to lee, if any light 
touching this conjedture might be obtained. 

It was farther related, that the palm-tree-wine was not this liquor of the co- 
coa nut, but the fap of a tree got out of the body of the palm, by boring a hole 
in the tree, and putting a tap into it, much after the manner that birch juice is 
procured. 

Monf. Papin was introduced by Mr. Hooke to fliew the Society lome farther 
trials, which he had made of his invention of boiling, upon tortoife-fhell and 
ivory. The firft was cbferved to be very foft and pliable, but -with a confide- 
rable toughnefs, much like wetted tanned leather. The fecond had been boiled in 
ale or beer, and had thereby the parts of it extremely foftened, and remaining as 
it were loofe one upon another like rotten wood. He was defired to profecute 
fome farther trials in that way by boiling fome lobfters, oifters, prawns, &c. to 
fee whether they may be this way foftened. 

Dr. Grew produced and read a paper of fome obfervations made by him or» 
fome other waters in and about London. 

Mr. Hooke produced a packet of books, \Vhich Were fent to him direfted for 
the Society j which being opened were found to ‘be fome catalogues -of Dr. 
Swammerdam’s rarities, one of which was referved for the library, andthe-reft 
diftributed to feveral of the members. 

There was fome difcourfe held concerning waters, whether thofe, that were 
impregnated with alcalizate falts, would draw tindture more plentifully than frefli 
water. Dr. Grew was of opinion, that they would : but Mr. Hooke conceived, 
that frelh water would draw a much fironger tindture from a plant before it- was 
impregnated with fait than after ; for which he alledged many reafons, and in- 
ftanced particularly in the way of drawing tindtures from fenna, the one with -fair 

7 water. 
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water, the other with water impregnated with fait of tartar ; the firft of which 
would be the ftrongeft, though the other appeared deeper. 

Dr. Slare was introduced by Mr. Hooke to Ihew the Society the experiments 
of animals in /mine animalium. He brought with him the liquor, which he had 
lately exprefied out of the tefticle of a ftone-horfe, which had been newly gelt. 
This liquor he took up in (mail canes* and viewed them with a Angle microfcope, 
whereby they were made yifible : but Mr. Hooke putting fome of the liquor 
upon the plate of his double microfcope, an infinite number of thofe fmall 
wriggling creatures might very plainly be difiipguifiied, and were difcovered arifl 
obferved by moft of the members, who were pr.efeot. 

July 10. Mr. Henshaw, vice-prefident, in the chair. 

Mr. Lamb’s propofals about two cejeltial hemispheres * were fhewp ; but when 
k was underftood, that they were not redtjfied by Jhe l^te observations of Mr. 
Hcvelius, they were negle&ed as imperfedt. 

Mr. John Valentine Schoip of Stralburg/h w.as present, apd defirqd to re- 
ceive the commands of the Society, being foon to return home. 

The minutes of July 3d were read, and Mr. Hooke was defined to- ercapiiqe 
Piso about the cocoa iuk. Sir Jpnas Moore fajd, that ,the Indians ufe to bote 
a hole in the palm-tree, and to roll up ja leaf of the tree, and Jlick it into the 
hole for a fpout for it to run by into a cup made of the /hell of its own nut. 
They ufe to tap them in the morning before fun-rifing. 

Mr. Henshaw obferved, that the palm, that yields wine, is only in the Bail 
Indies, where they drink no other : and that the way ufed by the Indians 
for climbing up the palm-tree was by the help of a couple of Ihort ropes, the 
one tyed to their feet, the other about their arms, by the fucceflive Hiding up of 
which they will climb to the top of the fmooth.eft and ftraiteft tree. 


Sir John Ho sky ns remarked, that there was ope palm in (Guinea, the fruit 
whereof yielded a good quantity of oil ufed in thofe countries inftead of gutter, 
though not fo agreeable to the Europeans. 

It was farther obferved, that the wine of the palm will with keeping turn to 
very good vinegar, and being boiled prefcntly y ields good fugar, and being fer- 
mented makes a very good wine. 

Monf. Papin produced a piece of the tortoife Ihell, which he had fhewn at the 
laft meeting foft like wet tanned leather, now reduced to its former hardnefs 
and tranfparency, and retaining the pofture, which it had been put into, when. 


• See Mr. Hooke Pbilofcphical Collections, n° i» p. 44* 
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foft. This, it was fuppofed, mi^ht be very ufeful for many mechanical works-, 
and if the fame effect could be performed upon horn, it was thought, that it 
might be very acceptable f.o divers mechanics. 

U[-on this feveral difcourfcs arofe about tanned leather •, and Mr. Hooke urged, 
that the tanning of leather confided only in the drawing out of the glutinous 
part of the fkin, and the leaving the fibrous part ; which was the reafon why 
Ikins not well tanned being wet and dried again become ftiff and hard, the re- 
maining gummous parts glewing the fibres together; whereas tanned leather being 
wet and dried again becomes limber and fupple as cloth, it having ro gummous 
parts left. Whereupon divers difcourfes were occafioned about the feveral ways 
of tanning leather. 

Sir John Hoskvns mentioned the way, that the Indians in Virginia and the 
northern parts of America ufe to drefs their flcins; which is by the means of 
the brain of the creature, which they kill, mixed with oil of walnuts called hic- 
kery nuts, and a wine made of oider-fhells. With this they fmear over the raw 
fide of the fkin, and by help of the fire prefently drefs it with the hair on, 
that it equals, if not exceeds any way ufed in Europe. 

Mr. Henshaw conceived, that the Ruffian and Turkey way of tanning their 
leather was with the bark of the birch and the faw-duft of fir. He alfo faid, 
that they had a fort of wooden cups in Ruffia, which were as tough as leather, 
and might be turned infide outward without breaking : and that they have a fort 
of apples as tranfparent as a ripe white grape ; fo that the core and kernels may 
be plainly perceived from without. 

Monf. PAPiN.produced a lobder, which he had boiled after his new way, but the 
• fhell thereof, was not much foftened ; but the body thereof yielded a confiderable 
quantity of liquor. 

Mr. Hooke read a tranfiation, which he had made of a letter of Mr. Lee- 
wenhoeck formerly read by Dr. Grew, in which the writer gave an account of 
his obfervations made on the feed of animals, as of tifhes, birds, and beads, in 
all which, he affirms, that he had difeovered with his microfcopes vaft quantities 
of living creatures exceedingly fmall : to which he annexed a paper, in which he 
had calculated both the number of thefe animals in the milt of a cod fifh, and 
the number of men at one time upon the habitable face of the earth, and con- 
cludes, that the number of the former exceeds the latter at lead ten times. 

Dr. Grew fhewed fome draughts of the guts of fome creatures, which he had 
formerly difle&ed ; of which he promifed to bring in an account, but he. did not 
leave the draughts. 

July 17. Sir Jonas Moore, vice-prefident, in the chair. 

Sir Theodore de Vaux prefented two books fent by the grand duke to the 
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prefident and fecretary of the Society by the hands of Signor Terere, that 
prince’s refident in England, being two copies of Stephano Lorenzini’s Olfcr - 
vatictii interno ale torpedini, printed at Florence in 1678. 

The fe were recommended to Sir John Hoskyns and Mr. Hojke to be pe- 
rilled by them, who were defired to give l'ome account of the contents of that 
book at the next meeting. 

Mr. Povey inquired of Mr. Flamstead concerning the heat of Greenwich- 
Hil), who faid, that it was temperate. Whence was occafioned fome difcourfe 
concerning the heating of the air by the beams of the fun either direct or re- 
flected ; and it was argued, that the heat of the earth was one of the greateffc 
caufes of warming the air near the furface \ whereas the air at the top of hilTs 
being much in motion, and farther removed from the furface of the earth, was. 
not fo much heated. 

Mr. Hooke gave an account of his having perufed Piso about the cocoa nut, 
and related, that this author affirms the young cocoa nut to be full of a pleafant 
milky juice, but that when it is fully ripe, that juice is dried away, and there is 
only a hollow kernel left within the hard cocoa (hell. Upon this occafion men- 
tion being made of the Indians climbing thofe palm-trees, Mr. Hooke defcribed 
the way of their doing it by the ufe of two ffiort ropes, the one fattened to their 
feet, the other to their arms, by the help of which they could climb to the top 
of the ftraiteft, fmootheft, and higheft trees. 

Upon mentioning the Ruffia apple, that was tranfparent, Mr. Hill men- 
tioned, that there is in England fuch an apple called the cucumber-apple, which 
is fomewhat tranfparent in feveral of its parts and cells. 

Mr. Povey, upon the difcourfe of the cocoa wine, affirmed, that there was no 
fweet juice but what would turn to the fourett vinegar j and that the palm-tree 
wine would accordingly do fo. 

Upon reading the relation of the way of tanning of Ruffia leather Mr. Povey 
propofed, that Mr. Charles Howard’s experiment of tanning might be tried 
by the Society •, and that he was willing to communicate to them ; and he un- 
dertook to procure the way, and to bring it in. 

Mr. Hill affirmed, that all the Ruffia leather brought into England was made 
of elk-hides. Thereupon a farther difcourfe was occafioned concerning the curi- 
ous colour and lafting fmell of Ruffia and Turkey leather, and a farther inquiry 
concerning the materials, with which it was tanned : and Mr. Povey mentioned, 
that the cuttings of Ruffia leather being laid in a cheft amongft clothes was an in- 
fallible way of preferving all within it from moths. 

Sir Theodore de Vaux obferved, that the lying on thofe fkins was very good 
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for fuch, as were troubled with the ftone. Others affirmed, that the lying on 
other leather would have much the fame effect. 

Sir Jonas Moore related, that Mr. Flamstead had formerly given him a de- 
fcription of the way and procefs of making Derby malt, and promifed to look it 
out, and bring it to the Society. He alfo added, that the people of that town had a 
way of cooling their ale very quickly, fo as it blinketh it fo, as they called it, 
that it grows dear and fit to drink prefently. 

Several ways were mentioned of the clarifying of ale 5 the worft of the ale* 
wives by putting a chamber-pot into it 5 another of a pewter-difh, and another 
with a green oaken bough. 

Mr. Povey faid, that there was a way of making a very ftrong and very pale 
ale with wheaten malt. Others remarked, that the fame thing might be done 
with common malt by putting whole wheat into the ale. 

Dr. Gale faid, that there was a way -of making mulberry-ale or groot-ale 
prefently work, clarify, arid be fit for drinking, by putting into it a kind of 
leven made of the yeaft of empty cafks dried and made up into a ball : but that 
was not approved to be fo pleafant or fo whblefome. 

*Mr. Povey promifed to bring in a receipt of making very pleafant, whokfome 
and ftrong ale, and as good as any. 

Thereupon Sir Theodore de Vavx promifed to bring in a dozen receipt'', 
which had been ‘experimented by Sir Theodore May er^te for making of ales 
©f feveral forts. 

This occafioned a difcohrfe about various Ways Of hlfekingvwnes and other plea- 
Yant and wholelome drinks of other forts. 

Sir Theodore de Vaux promifed to bring in the receipts of making divers of 
. them, as with currants, water and fug’ar, and with 'raifins and water : and Mr. 
PqvEY related, that the earl of Northbmberland had made much ofe of this laft 
wine ; and that a diftiller of Vaux-hall made . fpirits with fuch wine. Others 
affirmed, that it was ufed alfo by feveral dther diftillers. 

Hereupon much difcourfe afofe about making wine with cherries only, of 
which there is fo great plenty in Kent and feveral other parts of England : and it 
"was wifhed, that that defign might be promoted, fince it would greatly fave the 
'expence of foreign wines, ahd much improve our own country. 

Mr. Evelyn affirmed, that he had made wine'with cherries, which kept very 
well two, years ; as alfo, that he had made an excellent drink of quinces. 

Sir Theodore de Vaux mentioned a way of renewing and refrelhing palled 
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and decayed wines by putting raifins in it. And Mr. Hooke faid, that he had 
known a merchant, who made ufe of the juice of Engliih grapes to. renew hjs wines. > 

Mr. Povev promifed to give an account of the gooiberry wine, which he had 
lately made. 

Mr.. Evelyn promifed to communicate fome of his ways of making cherry 
and fpnpe. other Eoglilh wines. 

Dr. Grew was called upon to bring in his paper about the guts, which he 
had ihewn at the former meeting. 

Sir Theodore de Vaux related, that there was lately found at A&° n a wa- 
ter, which was twice or thrice as ftrong as Epfom water, being very, bitter. 

Dr. King faid, that upon evaporating it, he had found above double the quan- 
tity of fait in it, that he had found in Epfom water. 

He added, that it was an ill cuftom to {Hit common fait into fuch waters to' 
make them purge. 

Dr. Gale obferved,. that it was an antient way ufed by phyficians in Egypt 
and Greece. 

Mr. Hooke fhewed two experiments : the firfl: was the tefticle of a lamb, 
which being diflolved, and the liquor contained in it examined in a microfcope,! 
it was found not to have any live animals, but to be exceedingly full of the 
fmall globules. Whether there had been any creatures in it, and were now dead, by 
reafon that the lamb had been killed in the morning ; or whether there were not 
,as yet any living creatures in it, the lamb being not come to maturity for 
generation, could not be dillinguifhed. But farther trial in order to this inquiry 
was defired to be made on a young lamb’s ftonc, as foon as the creature Ihould 
be killed. , . j, . 

The feepnd experiment of Mr. Hooke was with the exhaufting engine of Monf. 
Papin : and that was with a long helical fpring of brafs-wire extended by a 
weight hung at the lower end of it, the upper end of the fame being fattened to 
the top of a long glafs cone. Out of this cone the air was well exhaufted, and 
the Ration and length of the fpring vyas curioufly obferved : then the air was 
let in, and the fame obfervations were made with the fame cone j and it was 
found, that the whole prefTure of the air did not in the leaft alter the ftiffnefs of 
the fpring ; which cleared that difpute, whether the unequal motion of a watch 
does not proceed from the alteration made on the fpring by the various prdTure 
of the air thereupon. 

Monf. Papin fhewed his way of exhautting fmall glafies for prefervir.g * * and 
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keeping them tight by the help of a looking-glak-plate ground true upon the 
edge ot the glafs. 

July 24. Sir Jonas Moore, vice- prefident, in the chair. 

The minutes of July 17th were read ; whereupon Sir John Hoskyns was de- 
fied to give the Society an account of the Italian book of Lorenzini on the 
torpedo; which he had undertaken to perufe ; and accordingly he gave the fol- 
lowing account of it : 

That the book was full of curious and new obfervations : that the author 
had very minutely and particularly defcribed the torpedo and its parts: that it 
is of the fort of the flat cartilaginous fifhes : that there are two forts of it, a 
greater and a Jefier : that he had feen of the greater weighing twenty-five pounds^ 
and of the lefs not above fix ounces : that in the Ikin are feveral pores, which 
are the ends of double du&us’s to bring flime to the Ikin to make it flippery : 
that one of thefc du&us’s comes from the head, the other from the fides of the 
back : that the brain touches the pia mater in the bafe only, being feparated elfe- 
.where by water, in which it fwims : that the heart has but one ventricle, and 
continues to move nine or ten hours after it is cut out, as the parts Of the bod/, 
when feparated, will in four or five hours : that its ovarium is near the liver and 
double oviduil and womb, wherein the young ones fwim free, and have no com- 
munication with the womb ; the author by the by defcribing the genitals of a 
lobfter and fome other fi flies, and Ihewing fome errors of Dr. Willis : that the- 
benumming quality is feated in two femicircular mufcles on each fide of the 
thorax, confifting of fibres about the bignefs of a goofe-quill made up of blad- 
ders filled with a liquor, and they end in the back and belly : when the hand 
touches thefe, the fifti contracts them, and fqueezes out the liquor, which enters 
the fkin at the fingers-ends, and cauies the numbnefs like that of the elbow hit 
againft a hard body but the numbnefs and pain vanilh in a fliort time : that 
nothing but immediate contact will produce this effed r that this fifti, as moft 
others, has properly no tongue : that the ftomach and guts are ihort and large 
with few fibres, but abound with a copious difiblvent, that confumes the fiflr,. 
which it fwallows alive, into a chyle : that the fifti takes in water by feveral holes 
near the ftomach, and throws it out at the other end, waftiing in its way the 
bronchia : that the author often recommends experimental philefophy and comi- 
parative anatomy. 

Dr. Croune queried, whether the author had faid, that this benumming 
liquor is any colder than the reft of the body : to which Sir John Hoskyns anr 
fwered in the negative. 

Mr. Hill related, that Mr. Torriano lately drinking the waters atEpfom 
found, that they palled well the three firft days, but did not the fourth and fifth. 
Whereupon he foon after died, and being opened* his guts were found gan- 
grened. i 
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Monf. Papin prom i fed to communicate at the next meeting a method of keep- 
ing large vcffels exhaufied with eafe, in order to boiling and diflillation. 

Mr. Haak produced a book intitled Proportions of Optic Glajfes t printed at 
the theatre at Oxford. - 

Mr. Hooke, who had read fomewhat of the book Laid, that he had not found 
any thing in it, which was new * and that it contained feme propofmons about 
the place of the image, which were not true : that it came far ihort of the theory 
.of optics now well known, which he conceived to have been firft well underftood 
by Kepler, and highly improved by Des Cartes.. 

Mr. Hooke read a long paper, which he had tranflated from the French, giv- 
ing an account of the prodigious oyerflowing of a river in Gafeoigne, written by 
a perfon, who had made it his buflnefs to inquire into the truth of the fad, and 
had likewife been inquifltive after the caufe, which he explained and illuftrated 
by divers very convincing circumftances, afcribing it to the * * * * of fome of 
the Pyrenean mountains into the fubterraneous citterns within the bowels of. them d . 

This occafioned a difeourfe of the effedts of the like nature ) and Sir Jonas 
Moore and Mr. Hooke mentioned fome, chat had happened at Pendel-Hill, of 
which an account had been given in a letter read to the Society. 

Dr. Gale added, that there were many infiances of the like nature in the 
mountains of the north, where gulhings out of the water from the hills made 
great gills, as they were called) that is, channels in the fides of them, out of 
which the water gulhes from the mountain. 

Dr. Croune read a letter from Mr. Hevelivs in anfwer to that, which he had 
written to him, and fent by Mr. Halley ) wherein Mr. Hevelivs teftified his 
refped for the Society, and his efteem of Mr. Halley. 

Sir Jonas Moore read a letter from Mr. Halley, giving a farther account of 
his reception and entertainment in afironomical matters by Mr. Hevelivs. 

Mr. Hooke was deflred to get the Italian book * tranflated into Englifh, and 
printed ) which he promifed to endeavour to do. 

Upon the difeourfing of optics Sir Jonas Moore having faid, that he had a • 
piece of Mr. Gossignees in a Latin manufeript on optics, as alfo divers papers 
of Mr. Gascoigne’s on the fame fubjedf, he was much deflred to procure than) 
to be printed ; Mr. Hooke, who had fome years fince feen that trad of 
in Mr. Collins’s hands, judging it to be very good and fit for publication. 

July 2 1. Mr. Henshaw, vice- prefident, in the chair. 

4 This ■account is printed in Mr. Hooke’s Philo- * Probably that of Lorenziki on the tor- 
fotbical CoUeSiOn * , n° i . p. o. ' pedo. 

S f f 2 Til.* 
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The minutes of the 24th irtftant were read, which gave occaflon for fome ad- 
ditional obfervations, viz. 

Sir John Hoskyns obferved, that Signor MAtPiOHr had obferved, that the 
reafon of the mobility of the parts of infers, after they are cut afunder, is from 
the brain and medulla fpinalis. 

Mr. Henshaw conceived, that it might be partly from that, and partly from 
the fliminefs and toughnefs of the juice, in which the fpirits moved in thefe crea- 
tures, which were obferved to move after they were cut to pieces, this juice 
keeping the fpirits, without fuffering them prefently to evaporate. 

Sir John Hoskyns conceived, that devouring animals knowing where to fallen 
on the: r prey fo as to kill them immediately (as had been obferved of a lyon 
griping a lamb and a dog to death at one bite) filhes likewife may have that 
inftinCt to bite the torpedo to the heart : whence nature feems to have farnilhed 
that part with the preventive, viz. the benumming quality, whereby, as it i$ fup- 
pofed, the preying filh become^ immediately benumfned, and the torpedo efcapes. 

Mr. Hill mentioned a perfon, who palling over a field iri a very cold day 
found himlelf as it were ftricken on one fide of the belly by a cold blaft with 
much pain $ which pain continuing for two days killed him. Upon opening his 
belly it was found gangrened in that place. This kind of cqM is called by the 
country-people the cold fire, and is very ufual in Ruflia and other cold countries. 

Sr John Hoskyns added, that Carpenter* in his Geograpby'h&d tnadi men- 
tion of juft fuch an eruption of water out of the hills, as that in Gafcoigne men- 
tioned at the laft meeting j as alfo of fubterraneous filh. 

Mr. Poviy prefented to the Society for their repofitory from Mr. John Short 
the draper the head of a turtle very- large,' the mouth of a lhark, the heart 
of a tortoife, the nether part of an Indian crow’s bill, the ptfeis quadrangularis> 
the tulk of a boar, a part of an Indian lo * • in lhape like that of the acacia!. 

Mr. Hooke read a difeourfe of his concerning the ufe, which he had found 
of convex glafles for helping Ihort-fighted people to fee objects at any diftance 
very diftindt and bigger than any one, which the naked eye can drftinguiflr ; which 
is a difeovery of much benefit to Ihort-fighted perfons*. He called his difeovery 
myopiius juvamen , and obferved, that by the ufe of feeing things inverted it be- 
came as natural as if they were feen ereft and ‘ he conceived, that if a perlon 
fttfm his childhood were ufed to fee things by this means inverted as we call 
them, though they were really ereft in the eye, if they Ihould afterwards come 
to lee them without the help of thefe glafles, they would conceive, that they faw 

f Nathaniel Ca r pente*, D. D. fellow of therein 1628! 

Exeter-College in Oxford, ana afterwards {chool- b This difeourfe is pubjiihcd in Mr. Hooke’s 
mailer of the king’* ward# in Dublin. He died Fhihjophical Collcttion, n°3. p. 59, 

them 
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them inverted, as. diey realty are, at the bottom of the eye, as he faid wai very 
vifible in. a young cat’s eye, which is almoft trarrfparenl at the bottom.' - 

Mr. Col wall gave an account from Mr. Flamstead, that he had profecuted 
„the obfervatiop begun and invented by Mr. Hooke of obferving the parallax of 
, the eatsth’s orb among the firft ftars by a perpendicular telefcdpe ; and that he 
. had certainly found what k is. It was hereupon moved, that Mr. Hooke, (hould 
defire the obfervatfon. of Sir Jon as Moore, and infer t it in : the next Tmnfa&ion. 

Monf. Papin produced an inftrument, by which he could boil any thing it' in- 
cut ; and (hewed the manner of exhaufting with his engine, and how he preferved 
it from leaking, whilft it boiled, by tin and ferews, &c. 

Mr. Hooke produced and examined the tefticles of a cock juft killed, but could 
not perceive any of thofe fmall animals in its feed, that had been feen in that of 
a ftone-horfe. It was conceived, that the rcafon was, becaufe the cock was very 
young, and poffibly not fit for generation. 

1. 7. At a meeting of the Council were prefent, ' 

x ' * ‘ ‘ ' * * * * 

Mr; Henshaw, vke-prefidcnr. 

Sir John Hoskyns, Dr. Brown, 

Mr. Colwa-Ll, Dr. Grew, 

Dr. Gale,. Mr. Hooke. •- 

•. Mr. HiLi, 1 • ' - - '* 

' •• ■ \ : 

.It was ordered and defired, that Mr. Hooks do, as fbon as may be, 'print 'a 
relation of all the experiments, obfervations, and relations made and brought in* 
... to the Society by himfrif fince his ftrfl coming into k ; and that he have leave to 
take his owmirathad in the doing thereof. 

* It was left to Him tb 'print th v ‘fraitfaitibtu, which he defignqd to publifh, 
either once- a> month or once ip a fortnight, or oftener. 

It was ordered, that Mr. Hooke (hall proceed with the corrtfpohdence, and 
fend away fuch letters, as are already written ; and 1 kewife take care, to defray 

, the . charge of poftage both outwards and in wafdis : 

... .■ • ' 1’ ‘ . .ii 

That Sir John) Hoskyns, Sir Jonas Moore, M-r. C6 lWall, Mr. ^HtLL, 
Dr. Gale, Dr. Brown, Dr. Grew, Dr. Mapletoft, or any three of the - council, 
do meet together, and go to Mr. Cheney to difeourfe with him concerning 
Chelfear-Coilcge : and that in' the mean time Sir John Hoskyns be defired to 
inform himfelf as fully as may be concerning the title of the Society 1 to Chelfea- 
College; and in order thereunto get copies of fuch records, as he conceives necef- 
fary and -are wanting: and/thas they tfieet at MrrCoewALL’i houfe on Tower-hill 
. on the Wednofday following- at three in the afternoon precifely : ’ - ' ’ : ’ 

7 - : •’ : " 1 • Thai 
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.,,That' ; all papers, that for the future lhall be brought into the Society to tie 
read, be returned to the perfon, who brings them, if he defires the lame : And, 


That the following bills be paid, 

- /. s. d. 

A. bill of. Dr. Grew for feven lectures - - - 906 

’ A bill of Mr. Martyn for lifts, tickets, &c. - - - 540 

A bill of Mr. Wicks for expences ending at Chriftmafs 1678 - - 5 5 o 

A bill of Mr. Wicks ending May 29, 1679, for writing, &c. - - 16 o o 

Mr Wicks’s falary for 1 -J- year ending midfummer 1679 - - 15 o o 

The ftationer’s bill to July 4, 1679, -- - - -6160 

. 1 

At a meeting of the Society on the fame day, Mr. Henshaw, vice-prefident, 

: in ^he chair. • 

The minutes of the 31ft. of July, were read . whereupon there was a farther 
difcoiirfe about fhort- lighted perfon?, and of the ways ot vifion, from the afler- 
tion of Mr. Hooke, that a man ufed to fee things always inverted would in 
time judge, that he faw them as they are Dr. Croune queried, whence it 
Ihould come, that the conception Ihould imagine that objeCt ereCt, which is re- 
prefented at the bottom of the eye inverted. Dr. Grew fuppofed, that it might 
proceed from the of the optic nerves, which might caufe a fecond in- 

verfion. Mr. Hooke thought, that this could not be the caufe, fince it was not 
general in all creatures, and. he conceived, that the inverlion of the optic nerve 
was in none obfervable : but that it rather proceeded from the mind’s making 
comparifon of the fenfation by the eye with the fenfation made by the touch : 
or rather, ; that it is an idea or the rule of fight implanted in the foul by natdre. 

, ; Mr. H^NSHqw. mentioned the explanation given . of .it by Des Cartes, who 
compares the light to the feeling of an object by the medium of a llaflf. ■> 


Mr. Hill mentioned, that a maid, who was blind from her infancy, and ne- 
ver faw any thirig till Mr. Stepkhjs cured her, upon the firft recovering of her 
fight, looked on the fun, and thought, that Ihe could have reached it : whence 
it was inferred, that the mind judged of diftances partly by circumftances. 

Mr. Henshaw obferved, that the fun in Norway very often rofe and fet in an 
oval figure. Mr. Hooke affirmed, that it was likewife fo here for the mod part ; 
which was caufed by. the refraction or rather inflection of the air, as he had 
ellewhere Ihewn. . , * . • * 

Sir John Hoskyns remarked, that looking at the fun or ftars through a finall 
hole made in paper caufed them to appear lefs than to the naked eye. 

Dr. Croune gave the reaion of the fun’s appearing bigger near the horizon from 
the dilating of the pupil * for .that according as the .pupil; is dilated^ the- objcft 
appears bigger or Ifcfs. 

Mr. 
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Mr. Hooke affirmed, that if you look through a hole an hundred times lefs 
than the pupil, the object will appear the fame that it does to the naked eye, 
when it fees it diftinCkly : but in objects too ftrong for the eye, it helps tire eye 
by debilitating the rays, which otherwife make a falfe reprefentation. 

Mr. Henshaw was of opinion, that the refraction of the air might caufe the 
fun to appear bigger •, and that the vapours alfo might augment it. Dr. Croune 
was alfo of the fame opinion, that the vapours might augment it rather than the 
refraCtion, becaufe the air confifts of parts very different from the aether. In 
favour of Mr. Henshaw's conjecture. Sir John Hoskyns affirmed, that at 
noon-day the fun would appear much bigger, when feen through a very thick fog, 
which fog he conjectured was nothing elfe but an infinite number of exceedingly 
fmall drops. 

Mr. Hooke conceived, that the objeCt, as the fun, moon, &c. in all proba- 
bility appeared under the fame angle to the eye *, but that the j-udgment or faiky 
imagined it to appear bigger or lefs according to the diftance, at which it con-' 
ceived it to appear : and therefore thofe luminaries are ufually conceived bigger, 
.becaufe they Ere feen to be farther off than the objeCts nearer of known magni- 
tude: that the refraCtion is fo far from augmenting them, that it rather di' 
miniihes them ; for ffiould the whole horizon be railed to the Zenith, it /muff 
appear a point, and always the lefs, the more it is elevated upward, by reafon of 
the contraCt of the Azimuth : that the imaginary bignefs of a fun through a fog 
arifes from the opacity of the a»F, which is always ** with objeCts feen at 
a great diffance, or through a great body of air ; and by this landfcape painter^ 
deceive the eye, and make it imagine, that it fees things at a diftance, becaufe *.» 

they are painted with faintilh bluenefs : for a man feen in a fog appears of a 
gigantic bulk becaufe, though he be very near, yet being feen through a thick 
air, the fancy imagines him at a much greater diffance. 

Monf. Papin Ihewed his experiment of the quantity of the air cornprefled in his 
wind-gun j but the veffel being fomewhat too little, it could not be certainly 
meafured, but was found to hold about fifty times the quantity of air, which it held 
before condenfation. 

The Society adjourned for the enfuing vacation, not to meet again till fum- 
mons given •, but fuch members as pleafed to meet to difcourfe in the mean time, 
might do fo at the repofitory or library on Thurfdays in the afternoon, where 
there would be feme entertainment for them. Accordingly on the 14th of Auguff, 
1679, fomeof them met, when the body of a child, which had been twenty- 
fix years in its mother's belly, and was fuppofed to have been alive for the (pace 
of twenty of them, was exhibited, together with atteftations of the truth of the 
relation, which was publilhed in one of the monthly Tranfafiions. 

The members prelent, upon viewing the fame, and taking notice of the re- 
markable particulars, judged it to be a very care and wonderful production-. 

Mr. 
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Monf. Papin made a farther trial with his wind-gun, and theglafs recipient being 
now big enough, it was found, that the receptacle thereof, whejn charged with air 
fo much as he was able to throw into it by his Own ftrength, contained fixty-four 
times as much air as it did before it was charged. . 

September zz. At a meeting of the Council were prdfenc 

Sir Christopher Wren, vice-prefident, 

Sir John Hosky.ns, Dr. Grew, 

jMr. Colwall, Dr. Brown, 

Dr. Gale, - Mr. Hooks. 

Dr. Allen, 

Upon debate about printing the next Tranfaftion it was thought fit, that if 
Mr. Martyn fhoujd refufe to print the fame as ufually, the council fhould' be 
acquainted with it at the next meeting, to confider of fome other means of 
doing it. 

Mr. Hooke mentioning, that Monf- Papin was fuddenly going for Paris, and 
therefore defired, that in confideration of the time, which he had fpcnt in enter- 
taining the Society at their meetings, and i(l writing letters, he might be con- 
fidered ; it was ordered, that the treafurer ihould prefent him with five guineas * 
and that if Mr. Hill the treafurer fhould not return before Monf. Papin’s depar- 
ture, Mr. Hooke fhould pay that money to Monf. Papin, and receive it from 
fhe treafurer. 

It was farther ordered, that Mr- Hooke fhould propofe to Monf. Papin in the 
name of the Society twenty pounds a year certain -, and that if there could be 
found a convenient lodging for him in Grefham College, he fhould be allowed it 
gratis } and that the Society would farther ftudy to aflift him : 

. That Sir Christopher Wren, Sir John Hoskyns, Mr. Colwall, Mr. Hill, 
and Mr. Hooke do, as foon as pofiible, go to Mr. Cheney, and view and take 
poffeffion of fuch lands, as belong to the Society now lying about Chelfea -, and 
that they give notice to the feveral tenants of the faid lands of fuch their doings : 

That Mr. Hunt take care to have all the inftruments of the Society now in 
the cuftody of Mr. Flamstead at Qreenwich immediately removed to Grefham- 
Collegei and that Sir Christropher Wren and Mr. Hooke be defired to go 
thither, and take what care they can in it i and that in the mean time Mr. 
Hooke write to Mr. Moore about the fame, and defire to have them carefully 
lent home j and that the committee meet about this affair on the Friday following : 

That Dr. Gale have the tife of the manufeript of the life of ThoMAS Becket 
for three weeks, he giving a note for the fecure return thereof according to the 
orders of council made for that purpofe ; And, 

That 
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That the treafurer do pay to Mr. Hooke five pounds for the falary of Mr. 
Crawley for the laft quarter ending the 18th of this month j and that the laid 
Mr. Crawley be continued in the employment of the Society till the next meet'* 
ing, when it was to be farther difcourfed of. 

- vj 

September 29. At a meeting of the Council at Sir Christopher Wren’s were > 
prefent 

• “ • ; > 

Sir Christopher Wren, vice-prefident. 

Sir John Hoskyns, Mr. Colwall, 

Mr. Haak, Mr. Hill, 

Dr. Grew, ’ • Mr. Hooke. •"* 

i , ; 

It was ordered, that Sir Christopher Wren be defired to make the follow- 
ing propofals to Monf. Foubert concerning Chelfea-College, and to giVean ac- 
count thereof to the next meeting of the council, viz. 

That the accommodations defired (hall be provided by Lady- day following : 

That the leafe (hall be made for twenty-one years, the firft rent to be paid at 
Michaelmafs, 1680, for half a year: ; • ‘ ; 

That the College and fix acres belonging to it (hall be valued at forty pounds 
per annum : . ^ 

^Ehat the tenant (half pay ten pounds percent? for the diarg&of fitting it Over 
end above the (aid forty pounds per annum .* and either .pay in. five hundred 
pounds (for which fifty pounds per annum fliall be allowed him) or giye good 
fecurity for the rent. 

1 ' . ’ .ik. 

September 30. At a meeting of the Council at Grelham-College were prelent 

C - -• - . . . ' 

Sir Christopher Wren, vice-prefident, . ; 1 « 

Sir John Hoskyns, ‘ * Mr. Hill* . 

Mr. Colwall, Mr. Hooke.. 

It was ordered, that Mr. Perry k forthwith fpeak with Mr. Everard, exe- 
cutor of George Ent, Efq; lately deceafed, concerning the books left by *the 
faid Mr. Ent to the Society, and take care to have the faid books, renlovcd ttm 
Grefiiam-College with all convenient fpeed : and that Mr. Perry’s receit (hall 
be a fufficient difeharge.- 

' Mr. Hooke reporting, that upon his making the propbfal of the council! of 
the 2 2d inftant to Monf. Papin of twenty pounds a year certain for writing:ali 
letters for the Society, he had accepted the fame, it was well approved of ; but it 

J . ■■ 3 > :• • i. . ...... Vi 

k Library-keeper to the Royal Society. 

You III. T t t wrt 
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.wai farther thought -fit, ‘that articles fhould be drawn rupto eKprefs the condi- 
ttions expefited by .the Society to be. performed by him, end to >be fubfcrifced 
-by him. 

Qftobcr to. At a meeting of the Council were prefent 

Sir Christopher. Wren, vice-prefidenf. 

Sir John Hoskvns, Mr. Hill, 

Dr. Gale, .• Mr. Haak, 

Mr. Henshaw,. Mr. Hooke. 

f 

Upon debating the propofals made by Mr. Faubert concerning Chelfea Col- 
fcge. it was thought Et and ordered, that the houfe and the five acres, whereon 
Chelfea^Collegp rftandi, lhall be let 'Ey leaie for forty- One years to fuch perfons, 
«s (hall be ready and engage to depofite the fum of money required, at the annual 
rent of thirty pounds : and that ( Mr. Faubert be made acquainted therewith. 

Mr. FAUKERT being in .the next room was called in, and acquainted with thefe 

n ofals, who readily concurred with them : and it was defired, that care fliould 
jrthwith taken to mike this conveyance ifrom the Society v and that Sir John 
Hoskvns would be pleafed to confult with * * council to that purpofe. 

It was farther ordered, that a letter fliould be lent to the prefident to acquaint 
him with this proceeding, and to defire his concurrence and affiftance. 

h was farther defired, that * *- * •endeavfour to find among -their acquair|tpnce 
Home perfons, iwho may advance the fum of mosey requifke to* complete the 
work according as it. fliould; beidefirtd.. 

November 1 1 . At a meeting of the Council were prefen* 

.1 ..... . ... i 

Sir Chrisropher Wren,, vice-prefident, 

Mr. Hill, • • Mr- Evelyn, 

Mr. CoLWALL^ • Mr. ( Creei), 

Dr. Allen, Mr. Hoqkz. > 

Mr. Henshaw, 

. iMr. : Hooke was defired to find, a fit collfe&or for the arrears due to the So* 
«lety : cAod, 

To get a paper fairly drawn of Mr. Faurert’s defign. 

Mr. Evelyn 1 wis defired to draw up a letter to be font to fuch perfons as 
tlare much in arrears to the Society. 

November ao. At a meeting of the Council were prefent 

Sir 
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Sir-CttRMTOjPitE*; WeeN> yice-pr«fident, 
r r Sir JqBN tJ()SiCV:KS»V ! 1 Mr. HliMSHAW, 

Mr. Hill, .; . Dr. Allen,, 

Mr. Cocwall, Mr. Hooke. 

Sir Christopher Wren read a letter drawn by himfelf to be fent to fuclv 
perfon in arrears to the Society as (hall be agreed upon by the council., 

Mr. 'Hooke was defired to inquire, after Mr. Robert R.iy,Now>s. 

Sir Christopher Wren, Mr. Henshaw, Sir John Hoskvns, Dr. Croune, 
and Mr. Hooke were nominated a committee to audit the treafurer’s accounts. 

- It. was ordered* . tha* tbe-Urcafiiner ..pay. to. Mr. Hooke the. lad quarter’^ (alary, 
ending at Michael mals paft. , . _ , . 

At a meeting of the Society on the- fame day* Mr. Henshaw, vice-prefidenr, 
in the chair. 

The minutes', of the' lad; oatefling iofiAdguft 7th were read s which gayopflea- 
fion of farther difeourfe about fenfatioiv and fight, .and was concluded, that' feofa-- 
tion was performed by the help of the mediums and that the eye judged qf tlie . 
place of the object only by the impreflion made on the eye by the end of the rays,,, 
which immediately touched the eye •, and that the imagination always conceived 
thofe rays to. proceed tin aidirtdl line to the objects, and was not fenfible .of any 
refradtion or refledfion of thofe rays without fome other help to inform the judg- 
ment: that diredt * * jvas mucb of the fame. 1 nature with thefeeling of difl*renE;Od>- 
ftances by the help of a flick, which is ftrait s and fo the blind man diftinguiihes 
the nature and pofition of thofe things, which he touches with his (lick by means 
of his hand •, which directs and bolds the (lick fad, fo tji&f any thing, thapmoves 
the end of the (lick,. moves alfo his hand: That the refradledor reflected ray is 
imitated by a (lick varioufly, bent, whereby the blind man not knowing of it fup- 
pofes the fubftances touched' by the end of it to be there, where thas part' of the 
end of his (lick held in his hand diredtly points. 

Mr..,Ft-AMSTEAD related, that he had obferved the refraction to be a whole., 
minute at the hight of forty- five degrees ; and that it was very conliderable alfo ■. 
at the hight of fixty degrees. 

.Djf» Croune took notice, that it was a defirable thing to have the barometer J* 
obferved in feveral places, fince it fometimes varied very much in a fmall diftance 
of places: to confirm which he alledged, that by comparing the obfervacions 
made at Paris with thofe, which he had made in London, he had found them.; 
fometimes to differ very much. 

Mr. Flamstead conceived, that the barometer was only altered by the wind. ’ 

T t t 2 • • Mr. 
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Mr. Henshaw was of opinion, that this alteration proceeded from the va- 
pours in the air* and that the greatefl part of thofe vapours were brought fronr 
between the tropics into thefe northern parts. . ■ 

It was defired, that Mr. Hooke fhould write to profefior Sturmius at Altorf 
to requeft him to keep an account there of the variations of the barometer ; 
which Mr. Hooke promifcd to do. 


Mr. Flamstead affirmed, that he had compared the obfervations of Mr; 
Townley with his own, and found them much the fame, and to differ very 
little. 


It was obferved, that the lad rains were generaf throughout all Europe ; and 
therefore it was conceived, that the alterations of the barometer extended likcwife- 
very far, and were almod univerfaL 


Dr. Croune took notice, that the great thunder in * * extended alfo very far* 
though thunderoften extends but a little way. 

- Mr. Hooke gave an account of the trial, that had been made with Monf. Papin's 
wind-gun for condenfing the air to a fixty-fourth part of the Ipace, which it 
filled before comprefiion. It was defired by the Society, that this experiment, 
might be repeated at the next meeting. 

Henry Paman, M. D. * was propofed candidate by Dr. Croune.. 


November 27. At a meeting of the Council were prefent 


Sir Christopher Wren, 
Sir John- Hoskyns* 

Mr. Henshaw*. 

Dr. Gale, 

Dr. Browne* 


vice- prefident. 
Dr. Grew, 
Mr. Creed* 
Mr. Hill, 
Mr. Hooks. 


It was ordered, that Sir "Christopher Wren be defired to perfeft the letter*, 
which he had drawn up to be fent to the members much in arrear ; and that the 
copies of the faid letter be made to be fent : And, 


That Mr. Perry be defired to print his catalogue of the Norfolk library with 
*1 epiftle to the Society making mention of the bounty of the duke of Norfolk \ 


At a meeting of the Society on the fame day. Sir Christopher Wren, 
vice-prefident, in the chair, 

1 He had been chofen profeffor of phytic in k This catalogue was printed in 1681, in 4x0. 
GreQiam-college, 21 June, 1679, upon (he refig- at London, 
nation of Dr. Mapletoft. 

* Thq. 



Digitized by 


Google 



*67$).] ROYAL SOCIETY OF LONDON. 505F 

The minutes of November zoth were read : whereupon it was farther debated, 
whence the alteration of the gravity of the air proceeds, whether from the greater 
hight of the air by a new influx of air from fome other part of the world, where- 
by the perpendicular altitude was increafed or diminilhed, and confequently the 
preflure; or from the new acceflion of fteams, fumes,, or faline fubftanccs, dift 
folved and: taken up by the air, in the manner of aquafortis taking up into itfelf 
filver, copper, iron, &c. and fo is made heavier in fpecie than it was before it 
was fo impregnated : and thus, though it were not increafed in bulk or hight, 
yet it might be increafed in gravitation or preflure. 

Mr. Hooke was of opinion, that both thefe caufes may concur to produce this 
effect } and that in order to the examination thereof he had contrived two kinds 
»''of barometers, which were firft mentioned to the Society, as he conceived, about 
the year 1662, and lately alfo, viz. the laft year. The firft of which Ihould 
only (hew the variations of the preflure of the air caufed by the alteration of 
the preflure of the air from either or both caufes : but the fecond (hould only 
(hew the alteration of the preflure of the air from the alteration of die fpecifie ’ 
gravity. 

Sir Christopher- Wren was of opinion, that it proceeded moff of all from 
the impregnating of the air by nitrous falts, which were continually raifed up' 
Ento it. 

Dr. Croune mentioned’, that Dr. Grew had formerly communicated an ac- 
count of the folutions of falts by water, which would ferve to explain this no- 
tion } which he conceived- it would be proper to confult. 

Mr. Hooke alledged, that he had about eight years before (hewn the Society' 
at Arundel-houfe an experiment to prove the penetration of liquors one into ano- 
ther by putting oil of vitriol into water in a bolt-head of glafs ; whereby it mani- 
feftly appeared, that thofe two liquors put together took, up much left room than- 
when they were feparated. . * 

Dr. Croune was.of opinion*, that the air or water impregnated with falts be-, 
come only heavier upon the account, that they were kept floating together, and 
a compound of water with an heavier body, as fait, the compound taking up as 
much room as the fame bodies did apart : and there was no certain obfervation 
yet to the contrary of that, in thofe bodies the compound body not weighing 
heavier than either of the compounding bodies.. 

Mr. Hooke alledged, that there were fome inftances, whereby it appeared, tHa't 
bodies really penetrated into the texture of each other, and both together took up 
lefs room than they did before they were mixed, and fo made a body, that was 
not only as heavy as it ought to be, fuppofing thefe bodies mixed together, but 
a body heavier than either of them ; and confequently there muft be a penetration 
of the texture or dimenfions of each other. He alledged alfo, that there is the like 
penetration in oil of vitriol and water* and alfo in divers other bodies, which he 
' could 
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could make evident. It was deiired, that an experiment of this kind fhould be 
Ibewn at the next meeting. 

Monf. Papin produced his wind-gun charged with air, which he defigned by a 
pipe fattened into it to difcharge into a large glafs filled with water, and inverted 
into a bucket of water. But upon making the experiment, the pipe being too much 
prefled by the mouth of the glafs, was cracked, and confequently much of the 
air went not into the faid glals ; and therefore the certainty of the experiment could 
not be now examined ; but it was defired, that it might be fhewn at the next meet- 
ing. But Monf. Papin having charged it again, Ihot a plug through an inch board 
at * * yards diftance. 

December 1. The Society met upon fummons, in order to make their anniver- 
fary election of the council and officers for the year enfuing. 

Sir Christopher Wren, vice-prefident, took the chair, the prefident being 
abfent on account of indifpofition. 

A fufficient number of members being prefent, the candidates, who had been 
formerly propofed, were put to the ferutiny by ballot, and thefe following were 
elected i 

Mr.' E dward Tyson, 

Henry Paman, M. D, 

William Napper, Efq; 

Signor Giovanni Ambrosio Sarotti, fonofthe Venetian refident, who was 
propofed candidate by Mt. Boyle. 

Then the Society proceeded to their eledfcion, according to their ufual manner, 
and the fuffrages being collected, it was found, that the following members were 
continued of the council. 

Sir Joseph Willamson, 

Dr. Allen, 

Mr. Colwall, 

Dr. Croune, 

Dr. Gale, 

Dr. Grew, 

The new members chofen into the council were, 

Philip Parker, Efq; 

Mr. William Perry, . 

Sir William Petty, 

Thomas Povey, Elq; 

Sir Robert Southwell. 

The 


George earl of Berkley, 
Thomas Barrington, Efq; 
Mr. Evelyn, 
pr. Holder, 

Edmund King, M. D. 


Mr. Hen shaw, 

Mr. Hill, 

Sir John Hoskyns, 

Mr. Hooke, 

Sir Christopher Wren. 
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The Society then made their election of officers, viz. 

Sir Joseph Williamson, prefident, 

Mr. Hji.l, treafurer, 

Dr. Gale, ? 

Mr. Hooke, 

The earl of Berkley, Mr. Evelyn, Dr. Holder, Dr. King, .Mr. Parker* 
and Sir Robert Southwell were fworn ofthe council before the vice-prtfident, 
Sir Christopher Wren, according to the direction of the charter. 

Decembtr 4. Before the meeting of the Society five of the council, viz, Mr. 
Hehshaw, Mr. Hill, Sir John Hoskyns, Sir John Lowther, and Mri 
Hooke viewed the gallery, and appointed Mr. Hunt tofetupa partition for 
the library at the ,weft end next the door, to inclofe it for a library, 

Mr. Henshaw, vice prefident, took the chair. 

William Bridgzman, Efq; was propofed candidate by Mr. Hewshaw. Sig- 
nor Sarotti was admitted fellow. 

The experiment propofed at the laft meeting by Mr. Hooke, to (hew, that 
copper and tin being melced together into one mais, would make a cotnpofition 
extremely different from them both, was tryed and examined ; and it was found, 
that equal parts of copper and tin melted together made a metal, which was ex- 
ceedingly hard and very brittle, though the ingredients are both very (oft and very 
malleable : and whereas copper is of a very brown red colour, this was extremel jar 
white, and, which was the principal property that it had newly acquired, the 
fpecific gravity of it was found to exceed thofe of both copper and tin ; for where- 
as copper to water is as 84- to 1, and tin to water as 64 to t, and thence the com- 
pofition ought to have been to water as 744 to 1 ; it was found by weighing a 
part of this fubftance firft in the air and then in the water, that the weight thereof 
to water was as 8 444* or 84 to 1 ; for it weighed in the air 2326 grains, and in 
the water 2060 grains. 

Hereupon the caufe of this was explained by Mr. Hooke, and aferibed to- 
the penetration, which thofe bodies made into one another; and it was illuftrated 
by the experiment, that had been formerly produced before the Society, of the 
mixtures of water and oil of fulphur or vitriol. 

Thefe experiments were made in order to illuftrate fome theories about the 
preffure of the atmofphere, to (hew how the air might be impregnated with other 
bodies ; whereby the fpecific gravity thereof might be augmented and altered, the 
hight thereof remaining the fame, 

Mr. Flamstead was of opinion, that the levity of the air proceeds only from 
the motion of the air, and the gravity thereof from ks (land mg (till y and that 

the 
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the fame bod/ moved does not prels fo much* as when it (lands dill : upon which 
feveral things were debated. 


Mr. Hooke alledged feveral obfervations made by him, which were contrary 
to that fuppofition ; for he had found, that after a long and ftill rain, during all 
which the mercury had continued to fall, as foon as the air began to move, or the 
wind to blow, the mercury began to afcend. It is true, that it often happens, 
that in great winds the mercury is very low : and fo it is likewife when there is 
no wind at all flirting, as in great rains : and it is no new obfervation, that in 
flormy weather the air is light, the barometers being all fo marked. 

The minutes of November 27, and December j, were read, and fome matters 
thereof debated. 

Mr. Henshaw alledged, that antimony by calcining would increafe in weight i 
and mentioned, that Mr. Boyle had found the fame thing. It was therefore iup- 
pofed, that the gravity of the compofition of the tin and copper might be caufed 
by addition to it from the fire. 

Mr. Hooke alledged, that the com;x)fition did not weigh heavier than the two 
ingredients joined together ; but rather that it weighed lighter than the ingredi- 
ents together did before the melting, by reafon, that fome part of each of them 
was wafted by the heat*, but that the fpecific gravity of the compofition exceeded 
the fpecific gravity of the two joined together as one compound gravity, and not 
Only lb, but likewife the fpecific gravity of the heavieft of them. Befides which 
he urged, that he had feveral times calcined antimony by the help of a burning* 
»glafs ; and had always found it to grow confiderably lighter by fuch calcination. 

Upon difeourfe concerning foreign correfpondence, it was moved, and the So- 
ciety defired Mr. Evelyn, that he would endeavour to obtain from the fecreta- 
ries of ftate, that the Society might have the favour to fend to, and receive their 
letters from their foreign correfpondcnts in the packet of the faid fecretaries, as they 
formerly had in the time of Sir Joseph Williamson’s being fecretary of ftate, 
which Mr. Evelyn engaged to endeavour, 

Mr. Hooke produced and read a letter of Mr. Newton to himfclf, dated 28th 
November, 1679, containing his fentiments of Monf. Mallemont’s new hy- 
pothefis of the heavens ; and alfo fuggefting an experiment, whereby to try, whe- 
ther the earth moves with a diurnal moion or not, viz. by the falling of a body 
from a confiderable hight, which, he alledged, mult fall to the eaftward of the per- 
pendicular, if the earth moved. 

• This propofal of Mr. Newton was highly approved of by the Society ; and 
it was defired, that it might be tried as foon as could be with convenience. 

, Sir Christopher Wren fuppofed, that there might be fomethingof this kind 
^fted by fhoqting a bullet upwards at a certain angle from the perpendicular round 
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every way! thereby to fee whether the bullets (o fbot would all fall in a perfect 
circle round the place, where the barrell was placed. This barrell he de fired might 
be fixed in a frame upon a plain foot, and that foot placed upon a true plain every 
way, and the mouth of the gun be almoft in the fame point over the plain, 
which way foever fhot. 


Mr. Flamstbad hereupon alledged, that it was an obfervation of the gunners, 
that to make a ball fall into die mouth of the piece, it mult be fhot at eighty-feven 
degrees ; and that he knew the reafon thereof; and that it agreed with his theory: 
and that a ball fhot perpendicularly would never fall perpendicularly : and he men- 
tioned the recoiling of a perpendicular jet of waters. But this was conceived to 
aFife from fome miftake of the gunners, in not well talcing notice of all circumftan- 
ce»; Once a body fhot perpendicularly would alfo defcend perpendicularly; and. 
a body fhot at eighty-feven degrees. would fall confiderably diflant from the place, 
where it was fhot. 

December 8. At a meeting of the Council, at the ho life of the prefident, 
were prefent. 


Si# JOSEPH WULLIAMSON, 

Sir Christopher Wren, 

Mr. Henshaw, 

Sir John Hoskyns, 

Sir Rqbe.rt Southwell* 

Dt, Holder, 


prefident. 

Dr. King, 
Dy. Croons, 
Dr. Gale, 
Mr. Hooke* 


It was refolved, that there fhall be fome one fubjedt flxed upon for the Society to 
proceed upon for the enfuing time, as their main work, till they are fatisfied con- 
cerning that fubjedl : 

That within fome reafbnable time, as a year, or as foon as they fhall be fatis- 
fied, that it is brought to perfe&ion, fomething concerning their progrefs fhall be 
publilhed : 

That in purfuance of this defign, fome one experiment fhall be appointed by 
the Society at every meeting, to be fhewn at the next meeting in profecution of 
chat fubjed fo made choice of. 

That the feveral members prefent, when the experiment is appointed, be defired 
againft the next meeting to confult fuch authors, as have treated of the faid ex- 
periment or the fubjedt in debate, and to deliver in what they fhall meet with con- 
cerning it ; and alio to fpeak their own opinion of it : 

That the fir ft thing done at every meeting fhall be the reading over of the 
notes of what was done at the preceding meeting : 

Vol. III. U u u That 
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That a particular and diftind account and narrative of the experiments made 
at the preceding meeting (hall be brought in fairly written by the curator at the 
following meeting, and be there read before the Society, in order to its being en 
tered in the Regifter, in cafe the Society think fit fo to direft : 

That whereas it is found, that feveral experiments made before the Society thefe 
late years have been only in the Journal-book, and not in the Regifter ; all fuch 
experiments fhall be forthwith tranfcribed out of the Journal-book, and being firft 
made perfect and full by the curator, be then fairly entered in the Regifter : 

That whoever is in the chair the laft Thurfday of the month do call to the- 
fecretary and amanuenfis, and fee, if as well the Journal, as the particular expe- 
riments, &c. appointed to be entered in the Regifter, be entered accordingly j 
and finding them to be fo, that under the paper or Journal he write Entered : 

That likewife at the fame time he view the Letter-books, and fee, that the tet- 
ters appointed to be entered be entered accordingly ; 

That the fecretaries take care to have a fmall account of philofophical matters, 
fuch as were the Tranfaftions by Mr. Oldenburg, and under the fame title, pub- 
lilhed once a quarter at leaft : and that it be recommended to them to do it month- 
ly, if it may well be ; but at leaft that it be done quarterly. 

Mr. Hooke being aftced concerning the undertaking this matter, anfwered, 
that he would fee what he could do in it, but could not as yet undertake it abfo- 
lutely. 


December 10. At a meeting of the Council, at the prefident’s houfe, were 
prefent 

Sir Joseph Williamson, prefident, 

Mr. Henshaw, Dr. Gale, 

Sir Robert Southwell, Dr. Croune, 

Sir John Hoskyns, Mr. Hill, 

Mr. Evelyn, Mr. Hooke. 

Dr. Holder, 


It was ordered, that Monf. Papin fhould be difcharged, but that he be allowed 
for the time till he be difcharged, and paid accordingly. 

Mr. Evelyn reported, that he had fpoken to the earl of Sunderland 1 about 
fending the Society’s letters in the packets of the fecretaries of (late •, and that his 
lordftiip had readily given his confent thereto. 

Mr. Hooke was defired to get feveral experiments ready againft the next meet- 

1 Then fecretary of ftate. 

4 ing» 
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Ing, by reafon that fome ftrangers would be prelent * and Mr. Hunt was ordered 
to fummon feveral of the members to be prefent. 

Dr. Gale was defired to fend a letter to the feveral perfons in foreign pnrts, 
who had formerly correfponded with the Society, and particularly to Mr. Pul* 
lein concerning Signor Malpighi, and to allure them of a conftant correfpond* 
ence for the future. 

Dr. Gale, Dr. Croune, Dr. Allen, Mr. Hill, and Mr. Hooke were ap- 
pointed a committee to fee, that a partition be put up in the long gallery of Gre* 
fliam college. 

Dr. Grew mentioned, that Mr. Manwaring was going to the Indies, and 
undertook to have barometers fent to the Indies and Barbadoes, with full directions 
for the ufe of them, and to procure an account from thence of what obfervations 
Ihould be made. 

Dr. Gale promifed to give the Society for their library all the works of Sco- 

TUS.- 

Sir Robert Southwell promifed to give Weckerus De Secretis Mediciti*. 

It was ordered, that a paper-book be forthwith provided, in which fhall be 
entered all the tranfa&ions of the council : 

That a particular book be provided for entering all fuch letters, as are written 
by the fecretaries to the feveral correfpondents at home and abroad ; and another 
for copying all fuch anfwers and returns, as come to the Society or fecretaries, 
from abroad or from any part of England, Scotland, or Ireland. 

That a committee be appointed to view the former Letter-books, to fee how 
perfect the entries are ; and to take an account of all loofe letters recovered from 
the adminiftratrix of Mr. Oldenburo, and of thofe, that have come to the fe- 
cretaries fince ; and to take care, that thofe, that are not yet entered, be entered 
forthwith, and that the originals be with all care got together, in order to their 
being prelerved in fuch way as the Society (hall diredt. Mr. Hill, Sir John 
Hoskyns, Dr. Gale, and Dr. Croune, or any two of them, were appointed of 
this committee. 

That a particular prefs be provided to be placed in the gallery appointed for 
the library, for keeping of all the letters, papers, and books of entries. Journals^ 
Regifters, and all other written books of the Society under the cuftody of the 
fecretaries ; and that a note or lift be made of all fuch, as then were or fhould 
hereafter be in their keeping, to be for the future interchangeably figned between 
the prefident and the fecretaries *, and that thofe letters be examined once a year, 
as at St. Andrew’s, day : 

U u u 2 That 
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That fome of the beft and moft entertaining experiments produced before the 
Society be fet apart, and a lift taken of them to be at hand, for the entertain- 
ment of any person of quality, &c. who fhall vifit the Society : and 

That a committee of experiments be appointed every year, 1. To make a lift 
of what authors have written of phyfico- mathematical matters: 2. That they 
charge themfelves with one or more of the faid authors ; and that it be recom- 
mended to others of the Society to take part of the reft of fuch authors for the 
reading them over, and extracting out of them the principal experiments there- 
in mentioned. 3. That all fuch experiments To extracted be brought into the 
committee for experiments, and by them confidered of, in order to the prefent- 
ing to the Society fuch of them, as they fhall think fit to offer to the Society to 
proceed upon. 

December 11. At a meeting of the Society, Mr. Henshaw, vice-prefident, 
in the chair. 

A foreign count was introduced by Mr. Evelyn, together with two other 
ftrangers, who had before the fitting of the Society been fhewn the repofitory, 
the library, and particularly the weather-clock* &c. 

The minutes of December 4. were read and approved ; and upon the mention 
of Mr. Evelyn’s undertaking to fpeak to the earl of Sunderland, he being prefent 
gave the Society an account, that he had accordingly fpoken with his lordlhip con- 
cerning the conveyance of the letters of the Society to and from foreign coiref- 
pondents in his packet to which the earl very freely and obligingly gave his con- 
tent ; for which favour the Society defired, that their thanks might be returned to 
his lordfhip by Mr. Evelyn, who was likewife thanked by them for his great 
care and expedition in this affair. 

Upon the mentioning of Mr. Newton’s letter, and the experiment propofed in 
it, Mr. Hooke read his anfwer to him upon that fubjed, wherein he explained 
what the line deferibed by a falling body muft be fuppoied to be,, moved circu- 
larly by the diurnal motion of the earth, and perpendicularly by the power of gra- 
vity : and he fhewed, that it would not be a fpiral line, as Mr. Newton feemed 
to fuppofe, but an excentrical elliptoid, fuppofing no refiftance in tht medium : 
but fuppofing a refiftance, it would be an excentric ellipti-fpiral, which, after ma- 
ny revolutions, would reft at laft in the centre : that the fall of the heavy body 
would not be dire&ly eaft, as Mr. Newton fuppofed; but to the fouth-caft, and 
more to the fouth than the eaft. It was defired, that what was tryable in this ex- 
periment might be done with the firft opportunity. 

Mr. Hooke read an account, which he had procured from Mr. Beaumont, of 
feveral obfervations made by himfelf in divers fubterraneous caverns in Somerfec- 
(hire, viz. in Okey-hole, in a cavern near Chedder, and in the hill called Lamb, 
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aboyd the pairllh of Hatpcry aroohg. Mentiipp Hills i which account Mr. Hooke 
intended to print the firft opportunity *. 

Hereupon much difeourfe was maintained about the poifonotfs nature of AeYetal 
mineral waters. Sir John Lowther mentioned an obfervation, which had been 
made by a friend Of hrs, that upon the breaking out of water fitttn a Coal-mine, 
and running into places, Where wfere (lore of fifh, ail the ftfh Were bbfetvtd to 
be killed thereby. t 

Mr. Henshaw mentioned, that it was an ufual obfervation, that plumbers 
could not keep their cats from being killed by licking up the duft of their lead. 

Dr. King mentioned, that he living near the white lead works in Hatton Gar- - 
deo, had divers times pattenfe of the labourers in them, fometimes takeh With ton- 
vulfions, fometimes with palfies, fometimes with gripings in their guts, divers bf 
them fpeechlefs. 

It was remarked likewife, that divers plumbers and gilders are obferved to be 
paralytic, &c. 

All which effe&s were aferibed to the noxious (teams proceeding from thofe 
metals, upon which they wrought. 

Mr. Hooke mentioned, that he had received a letter from Mr. William Balle, 
ahd another from Dr. Beal ; but it being pretty late, the Society defited to have 
an account of them at another time, and rofe to obferve the experiments. 

1. An account was given by Mr. Hooke of the experiment for examining the 
weight of tin, copper, and the mixturfc of tin Mid copper, and the way and rca- 
fon thereof explained. 

2. The experiments formerly in the Society were again exhibited for the enter- 
tainment of the foreign count then prefer^ vix» thofe for explaining the nature 
of fire; the firft of which was that of achafing-dilh of burning coals included 

. in a box with bellows' to blow the fatiated air upon them : the fecohd was that of 
fealing up,a charcoal in a pipe of glafs, and keeping it in a vety hot fire for about 
an hour and an half ; the efie&s of both which were the fame with thofe, that had 
been formerly (hewn in the Society, and entered into the Journals. 

Monf. Papin produced a peach, which he had the laft fummer inclofed in a glafs 
with artificial air condenfed, and on cutting the fame, it was found very found and 
plump. He gave no farther account thereof, but that it was an experiment of 
Mr. Boyle, of which he was now printing an account, which would Ihortly be 
publilhed. 

* It is publifhed in his Philofophical Colleflions, n* 2, p. i. at London, 1681. in4to. 

Monf. 
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Monf. Papin produced likewife his wind-gun made in a walking-ftick, with 
which he (hewed, firft, the extraordinary condenfation of the air therein, by let- 
ting it leifurely out into a glafs filled with water ; of which an account is made 
in the Journal-book: 

And next he charging it again with condenfed air, (hot a bullet with it in the 
gallery ; the effe<ft being much the fame with thofe of fome other experiments in 
the fame gun formerly made ufe of ; accounts of which were entered in the Jour- 
nal- books of this year. 

Mr. Thomas Pigot, fellow of Wadham College in Oxford, was propofed a can- 
didate by Sir John Hoskyns. 

December 17. At a meeting of the Council, at the prefident’s houfe, were pre- 
fent. 


Sir Joseph Williamson, 
Sir Robert Southwell, 

Sir William Petty, 

Sir John Hoskyns, 

Mr. Henshaw, 

Dr. Holder, 

Dr. Gale, 


prefident. 

Dr. Crounb, 
Dr. Grew, 
Dr. King, 
Mr. Hill, 
Mr. Hooke. 


Mr. Hill, Dr. Gale, Dr. Croune and Sir John Hoskyns were appointed a 
committee to meet at Mr. Hooke’s lodgings orfthe Monday following, to fee the 
letters in his cuftody. 

d, • that a lift be made by the fecrctaries of all letters, that had come 
during the whole year j and that at the end of each yearfuch a lift 
the^prefident. 

Mr. HooKE-Was defired to continue the PbiloJ opbical Collections \ 


It was order.? 
to their hatfps 
be delivered to 


Dr. Gale was defired to undertake all foreign correfpondence, which he accord- 
ingly did; as alfo that, he would forthwith write to Signor Malpighi, Borellt, 
and Mr. Pullein ; and that he would apologize to the correfpondents for the de- 
feat of returns; which (hould have been made from hence. 


■ The firltnumber was printed at London, 1679, 
in 4to, by Mr. Marty n, printer to the Society, 
under this title : Pbilofophical Collections, containing 
an account of fuck phyfical, anatomic l, chymical , me- 
chanical, agronomical, optical, or other, mathematical 
and phi!o/ophical experiments and obfet 'vations, as 
have lately come to the publifkers hands , As alfo an 
account of fme books of this kind lately publijhed \ 
The fecond Number was printed at London, for 
ViosEs Pitt in 1681 j the third for R. Chiswell, 


and dated December 10, 1681, with an Adver- 
tisement, that thefe Colle&ions would for the future 
be publilhed once a month at lead ; wherein would 
be contained an account of all fuch new difcoveries 
of natureor art, as (hould occur to the colle&or in 
the modern books or writings of learned men, ei- 
ther at home or abroad. The fourth Number is 
dated, January 10, 168^: the fifth, in February, 
1 684 : ; the fixth, in March, 168^1 and thefcvcnth 
and laftin April, 1682. 

Mr. 
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Mr. Hooke propounding, that it was neCeflary for him. to have a .perfon, who 
might be conftantly by him, and employed in the making and preparing of fuch 
trials and experiments, as fhould, when perfe&ed, be (hewn and repreferited to 
the Society at their meetings ; it was ordered, that he fhould have liberty forth- 
with to employ fuch perfon, as he fhould agree with ; and that, the Society would 
allow for the hire of fuch perfon thirty-two pounds per annum. 

December 18. At a meeting of the Society, Mr. Henshaw, vice-preCdcnt, in, 
the chair. 


William Napper, Efq; was admitted. 

William Bridgeman, Efq; and Mr. Pigqt were ele&ed. 

Mr. Joseph Moxon prefentcd to the Society one of his'Engiifh globes, toge- 
ther with a book, containing the explication and ufe thereof 0 , with a defire, that 
it might (land in the meeting-room, to be feen at the meetings of the Society. 
And Mr. Hunt was directed to get a wooden , cafe made for it. to ftand in the 
meeting-room. : •» T . 

Mr. Hooke read his anfwer to Mr. Newton’s former letter ; as alfo another 
letter, which he had received from Mr. Newton, containing his farther thoughts 
and examinations of what had been propounded by Mr. HookE. 

Mr: Hooke gave alfo an account, that he had made three trials of the experi- 
ment propounded by . Mr. Newton, and had found the ball in every one of the faid 
experiments fall to the fouth-eaft of the perpendicular point, found by the fame 
ball hanging perpendicular. But the diftance of it from the perpendicular point 
being not always the fame, and the experiment having been made without doors,, 
in the open air, nothing of certainty could be concluded from it. But he alledged,. 
that he defigned to make a trial of it within doors, where there would be lefs mo- 
tion of the air; and he hoped to be able, to .do it before the next meeting of the 
Society. ' ~ 

Mr. Hooke read a letter of Erasmus Bartholine, which he had received 
from the prefident, direfted to Dr. Grew, and dated at Copenhagen, 23d February, 
1679 f ; in which the writer exprefied his readinefs to correfpond, and inclofed a. 
treatife of his nephew, Caspar Bartholine, De Organo Olfaftus ; which treatife 
was delivered to Dr. Croune to perufe and give an account of it at the next meet- 
ing, in order that an anfwer might be fent to the letter. 

Mr. Henshaw prelented the Society with a printed account of the great lofs 
fuftained by Mr. Hevelius in the late fire at Dantzick ; which account was lent 
from Hamburgh by Sir Peter Wyche, to whom that account was dedicated. 


0 See Mr. Hooke’s Philofophical Colleftioni, n° 1. p. 43. * Letter-book, vol. viii. n* 68. 

Mr. 
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Mr, Hooks iheweda new book of Signor Viviani, fent to himfelf by* the au- 
thor, containing feveral folutions of the problem propounded by Mr. Conye-rs of 
trifedfing an angle, and finding two- mean proportionals. Two ocher copies were 
likewife feat, one for the prefident, and the other for Mr. Coll ims, which were ac- 
cordingly delivered. 

Hereupon Sir Robert Southwell promifed to prefent to the Society for their 
library Signor Viviani's book De Maximis & Minimis. 

Mr. Henshaw read a paper, which he had received from Dr. Plot, copied 
from the Records in the Tower, containing an account of the ftrange recovery of 
certain perfons a long time after their having been executed. 

The experiments (hewn were the trials with the box, in which the chafing'difh 
of live coals were placed} and the time was obferved, how long it continued there 
before the coals feemed quite extindt and black. Then the fame chafing-dilhwas 
again filled, with live coals, and included, and the bellows were kept continually 
blowing upon them ; and the time being alfo obferved, how long it was before 
they alro were quite extindt, it was found, that- the times of continuance in both 
experiments were the k fame. 

There were two other experiments ready, which the Society had not time to fee 
tried, it being late i for which reafon they were referved to the next meeting. 


The Eito bfTHE THIRD VOLUME. 
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